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#. SUM_.ERY

_ Graphite-epoxy composites are playing an increasing role as viable alternative
0L.

materials in structural applications necessitating thorough investigation into

the predictability and reproducibility of their material strength properties.

._- This investigation was concerned with tension, compression, and short beam shear
e,

_, _ coupon testing of large samples from three different material suppliers to deter-

__ mine their statistical strength behavior. The material tested was obtained from

.j NASA Langley in conjunction with an in-fllght testing program involving the

spoilers on some Boeing 737 aircraft. The material was supplied by three manu-

facturers: Hercules (3501/type A-P); Union Carbide (Thornel 300/2544); and Narmco

(5209/Thornel 300). Two sets of Narmco material were tested to observe the

repeatability of mechanical properties for supposedly like materials that were

manufactured at different times.

Statistical results indicate that a two Parameter Weibull distribution model

provides better overall characterization of material behavior for the graphite-

epoxy systems tested than does the standard Normal distribution model that is

employed for most design work. While either a Weibull or Normal distribution

model provides adequate predictions for average strength values, the Weibull

model provides better characterization in the lower tall region where the predic-

tions are of maximum design interest.

The two sets of Narmco material were found to have essentially the same material

properties, and indicate that repeatability can he achieved.

I
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SYMBOLS

a 1 - Conqtant tn the error function

a 2 - Constant in the error function

a 3 - Constant in the error function

a_ - Constant in the error function

-_ b - Wetbuti _lnpe (sh,pe function)
b

CI - Constant in the _umulative probability function

C2 - Constant In the cumulative probabtllty function

C3 - Constant in the cumulative probability function

C4 - Constant in the cumulative probability functlon

E - Elastic modulus

F - Cumulative probability function

f - Probability density function

Fcr- - Critical buckling load

I - Area Moment of Inertia

L - Specimen length

N - Population size

n - Datum rank

P(×) - Cumulative probability function

R(n) - Median rank

t - Specimen thicknesq

T F - Temperature in de_rees Fahrenheit

X - Variable

X¢ - Welbull characteristic value (scale fqctor)

- Standard deviation

u - Mean value
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CONVERSION FACTORS FOR UNITS

OF MEASUREMENTS

To convert from To Multiply
U.S. Customary Unit SI Unit by

degree (angle) radian 1.745 ::10-2
!

degree Fahrenheit (°F) degree Celsiu_ (°C) (TF -32)/1.8

foot (ft) meter (mY 3.048 x I0-I

inch _n) meror (m) 2.54 x 10-2

kips per square inch (ksi) pascal (PaY 6.894 757 x lO6

pound force (lb or lbf) newton (N) 4.448 222

pound Der square inch (psi) pascal (Pa) 6.894 757 x 103

!
; iv !"
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INTRODUCTION

In recent years there has been a tremendous increase In the demand

• for lightweight, high strength, and high stiffness materials. The

increased demand for materials displaying these properties has brought
%

_ about a shift in the design world, toward composite materials. However,

- the complexity and the inherent design variability of composite

materials has necessitated a review of the traditional rules of design.

Questions regarding a design basis for composite structures must be

addressed before maximum utilization o_ omposites can occur, lradi-

ttonal procedures for establishing design allowables must be changed to

reflect the differences that exist between composite material and tradi-

tional metal fabrication. The traditional procedures outlined in MIL-

HDBK-5 (I) specify that a sample for establishing the design allowable

should be restricted to one alloy, one heat treatment, one test tempera-

ture, and one measured test parameter and this should include several

heats or lots from a majority of the important producers. For composite

materials questions such as (I) what is the counterpart to one heat

treatment? or (2) what represents one alloy? must be addressed. The

entire question of repeatability and reproducibility has not been ade-

quately researched. Likewise, the applicability of failure models and

distribution must be considered. The current design allowable concept

Is based on a normally distributed population and how this concept can

be extended to other distributions requires further study.

Inherently, flaws can exist within composite materials and force

these materials into a weakest-link mode of failure. _n order to fully

explain what is meant by a weakest-llnk mode of failure, conelder a

group of N links for a chain. If each llnk were tested independently, a

_. . scatter of failure strengths would occur and while the data would be
expected to display a central tendency around the mean, actual values

I would fall on both sides of this mean. However, If all N links were

• Joined together, the weakest link contained in the system would dictate
b

the chain's failure strength.

¢ This weakest-link theory is the basis behind the Welbull distribu-

tion, which has found wide applicability as a statistical model for

i

• 1
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materials governed by this mode of failure. Initially the Log-normal

distribution was considered as a third distribution. However, Reference

(2) states that for sample sizes of less than 1000 there is no signifi-

cant distinction between the Weibull distribution and the Log-normal

distribution and for this reason the latter was abandoned. For this

reason the Welbull distribution in addition to the Normal distribution

._ is of primary interest as a possible best model for composite material

design. It is mandatory that a modeling distribution, for composite

materials, be as accurate as possible, especially in the lower tail

region.

It is apparent that one of the first steps in establishing a

comprehensive design procedure for composite materials requires that

many of the questions regarding repeatability and type of distribution

must be addressed. The primary purpose of this investigation was to

obtain large amounts of failure data for different graphite epoxy

material systems and investigate the applicability of Weibull and Normal

distributions for this data. As indicated in Reference (3) Boeing

conducted a limited study of these graphite-epoxy materials. However,

much larger sample sizes were required to facilitate an in depth statis-

tical study. A secondary purpose, studying repeatability of

manufacture, was also provided with the inclusion of a _upposed

duplicate sample manufactured at a different time.

In the course of this tnvesttgatton three graphite-epoxy material

systems were studied using different laminations (unidirectional and

crossply) for three types of mechanical behavior (uniaxial tension,

uniaxial comvression and short beam shear). A dupltcate system for one

o_ these materlal groups was manufactured at a later date and was tested

as a fourth material system.

Use of commercial products or names ,,f manufacturers in this report

does not constitute official endorsement of such products or manufacturers,

either expressed or implied, by the National Aeronautics and Space

Administ rat ion. r

2
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MATERIALS AriD EXPERIMENTAL PROCEDURE

The graphlte-epoxy materials supplied by NASA Langley consisted of
i"

, _ thirty-six 12 inch by 30 inch panels. The panels were supplied with

three lay-up patterns, t•e , eight-ply crossply (0 °, -45 °, +45 °, 9_' _,,o

+35 °, -45 °, 0°), eight-ply unidirectional, and twelve-ply unldirc t_ona]

_ pan_lq. Each lay-up wan supplied a_ three panels from each of three

manufacturers, i.e., Ta_k III Hercules (3501/type A-S), Task III Union

Carbide (Thornel 300/2544), and Task III and IV Narmco (5209/Thornel

300). Twenty-flve-ply unidirectional material was supplied from the same

manufacturers for Inve_tigatlon into the short beam shear properties.

Prior to failure testing of the short beam shear specimens twenty-flve

coupons were randomly selected from each material supplier for dehydra-

tion prior to tPqting. The Boeing report (2) contains an extensive

Itscuss[on of the lay-up procedure followed [q preparing multi-ply

panels. 3ince the panels received for this investigation were already

in a post cure state, specimen preparation and test procedure were of

Immediate concern and cons'Itutod a major portion of the time involved

in data acquisition.

As previously mentioned there were some short beam shear tests

conducted durlng t1_is tnvesttgatlo_. _ere ts a complete description of

the short beam shear test procedure tn Ref,_rence (4). Ir the dehydra-

tion process I) the co,lpo_Iswere placed in Silica C_I deslccant Jars

which were in turn placed in an oven at 160°F, 2) the coupons were

pertodtcaliy removed from the oven and weighed, 3) the process was

continued until a steady state weight was achieved (160 daye). Follow-

ing dehydration the specimens were tested in a three-point-bend test

fixture using a span to depth ratio of 3.5 to 1. The 3.5 to 1 spin to

• depth ratio was established aad discussed in Reference (4). In order to
b

| maintain the constant span to depth ratio, the span of the short beam

I shear test fixture was adjusted to account for thickness vsriations •

• between _pectmens.

The tension and compression specimen preparation was a very

_nvolved process stemml.ng mainly from the requirement that tabs be

; placed on the specimens at the machine grip locations• Th9 various

_ 3
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dimensions for these specimens are given In Figures ta and lb. The

procedure used in determining the critical gage length of the compres-

sion specimens is given in Appendix A. Th_ 12 by 30 inch panels were

cut into _maller panels of 6 by 8 inches for tension and 6 by 4.4 inches
.#

for compression. _o inch wide fiberglass tabs were cut and ground

along one edge to a taper o _ approximately 25 °. The tabs were then

attached to the panels using a room temperature curing epoxy aL_d a

uniformly distributed load of twenty pounds per square inch. After six

hours the load was removed and the panels were set aside for four days

to insure complete curing of the adhesive. The panels were then cut

into specimens of the correct width with a diamond wheel cutoff machine.

Approximately twenty-five tension and compression specimens from

each group were selected for instrumentation with strain gages. Strain

gages were placed on only one side of the tension specimens, whil- the

compression specimens had gages placed on both sides. Dual gages

facilitated the detection of bending during initial compression test set

up and also canceled any bending effects that occurred in the early

stages of loading for the elastic modulus determination...

The compression test fixture, b_gure 2, required some adjusting

prior to full scale testing. These adjustments Involved sht.aming of the

tapered blocks In the two _a_a assemblteq, until the Vee grips travelled

in a qtralght line, ttlus minimt._Ing Initial bending of the specimens.

Since the compression spechnens were symmetrical about their neutral

axis, variations in spoctmen thickness did not require readjustment of

the compression t,_st fixture. There w,a_ ao special ftxturing required

for the tension testing, because _tandart fltt specimen tension grips

were available and provided good altgnm,,nt.

The testing machlnL, s used for this Investigation were of the

constant strain rate design. The strata rate used for all but the last

b6 unidirectional tension specimens, from each manufacturer, was 7.25 x 10 -4

in./(ln.-min.). This is of the order of magnitude suggested by NASA for

the strai_ rate. The strain rate used on the final tension specimens

was 2.60 x 10 -3 in./(ln.-mtn.). The primary reason for chenging the

_train rate tn the final stages of testing was the resting time. At the

lower strain rate the actual tent time was between twelve and twenty

minutes. Available data [Reference (5) 1 indicated that this change In

; 4
i
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Ftsure 2. Test: Ftxeure for Compression LoadZnK
'it

7
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strain rate _ould not have a significant effect on the failure strength

of a graphite epoxy composite. Men testing began at the higher strain

rate one major problem was encountered. This problem involved the use

of a digital display panel meter. Upon brittle failure of a specimen

the digital display picked up a transient o¢.curring In the weighing

system. This transient was attributed to the rapid failure and load

drop which occurs when testing brittle materials. For this reason the

weighing system was connected to an analog output w',.lch successfully

filtered out the transient.

i
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DATA REOUCTION

g A Tektronix 40_1 computer was used exclusively for the data reduc-

_ tion and analysis in this re_rt. By Incorporting the graphic

_ • espabilltles of the Tektronix 4051 the ability to produce statlstlcal

plots and stress strain plots was enhanced. The statistical outputs

included histograms with and without a moving average, absolute fre-

e queney plots with the moving average and fitted with both the Weibull

" _ and Normal distributions, cumulative frequency plots with the moving

._ • average and fitted with both the Wetbull and N_cmal distributions. The

. cumulative plots gave the best visual display of the error between the

_ observed data and the expected values generated from the statistical

distributions. Following this determination additional cumulative

frequency plots were made in an attempt to magnify the error in the

lower tail region. This magnification was obtained by plotting the
L

cumulative frequencies for the lower 15% of the data, thus obtaining the

" lower 15% tail region. An example of the Weibull and Normal cumulative

frequency plots for the lower 15% tall region is given in Figure 3.

' It was also determined at this point, that it would be inappropri-

ate to continue generating the Normal distribution through the use of

the trapezoidal integration technique. This technique works quite well

when it is desirable to generate a Normal distribution over an entire

population. However, significant errors can show up in the tail

regions. For this reason a directly calculable ecror funetlon was used

to generate the lower 15% Normal distribution curves. Since the Welbull

distribution was already a directly calculable function, It was un-

necessary to alter its form.

: The functions incorporated in the statistical computer programs are

developed in Appendix B, and include appropriate references. The

results of this developmen_ are summarized below. The Normal distri-

• bution had the following form for the Absolute frequency plots:

• 1

f(x) - _ exp (-(x-.)2/2o 2) -_'<x<- (l)

which was valid over the entire population.

9
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The Normal distribution (Cumulative frequency) plots, over the entire
.! population, vere determined from equation (2).

_, e(x/_) -1/2 + err x (2)

2 xm e-t"where: err x = 1 -_f dt (3)

-{. _ However s this error function lacked the desired accuracy when generating

_ the distribution for only the lower 15Z o[ the failure values. There-fores equation (4) was incorporated into the programs _hen plots of the

_ lover 15% of the data were desired.

1
err x = I =

(l+alx+a2x2+a3x3+a4x4) 4 + e(x) (4)

where: e(x) = 5xlO -4

a 1 = .278393

a 2 = .230389

a 3 = .000972

a 4 - .078108

Equations (5) and (6) represent the method in which the mean and

standard deviation values were determined in this report.

1 11

U = _ 1_'=IXi (mean) (5)

l n

o = [N-Z__ (X1 -p)2]I/2 (standard deviation) (6)
i=i

i

The two parameter Nelbull distribution function for the Absolute

frequency plots is given by equation (7) ,

b .x .b-I x b
_ _ • f(x) = _- (_--) exp - (_-) (7)
: _ c c c

and the Cumulative function is repr_,sented by equation (8).
/

,_ _ ,. , II
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x b

FCx)= 1-,xp- Cs)

where x c = scale factor

; b = shape factor
m

Appendix B also contains a description of the method used in determining
t

_ the shape and scale factors for the Welbull distribution.

As mentioned above a moving average was used on the observed data

in order to smooth it. The moving average was basically a summing

routine over seven data points with the center or fourth point being the

datum being adjusted. In the Reference (4) there was an error in the

computer program involving the moving average. The error involved

summing over six data polnts_ but still dlvidlng the sum by seven. This

resulted in an artificial decrease in the entire failure curves. For

this reason the plots were re-done and selected one's are contained in

the appendices o_ this report. It should be pointed out that this error

did not in any way affect the statistical values contained in reference

, (4). qowever, it does result in a slight adjustment in the graphical

visualization o_ tho data.

_e stress strain plots were also generated wlth the Tektronlx

computer. The maln obJectlve here was not the visualization of the data

but rather the determination of the elastic modulus using a least

squares curve fittings technlque. Since two gages were applied to the

' compression specimens t11egraphical outputs of their respective strains

were useful in the initial set up of the compression test fixture. In

determining the elastic moduluq, the stress strain programs incorporated

a linear least squares cur,, _it applied to the lower one third of the

data. (Note: Any inflec as in the curves occurred beyond this lower

third of the data.)

f
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_. _ DISCUSSION OF RESULTS

i The statistical strength results were _,_sed on ultimate strength

_ values. Since this material behaves in a brittle manner under normal

_ loading condition, the ultimate failure load for the tension and
f

compression specimens was easily determined. In these two types of

tests failure constituted complete fracture or separation of a section

_ of the specimen perpendicular to the axis of loading and was very

dynamic. _owever, this complete separation did not occur in the short

beam shear testing. The failure for a short beam shear test was easily

defined, but not dynamic as in the other modes of testing. Upon reach-

Ins the ultimate load, the load would begin to decrease as a progressive

,t number of layers delaminated. Mtera short period of time, a severe

drop occurred In the test load. The highest load reached was taken as

the failure load. It should be pointed out, that testing was performed

on constant strain rate machines and therefore, sudden load drops were

quite noticeable.

Statistical Results of Coupon Data

Th_ results of the statistical analysis are summarized in Table I

and conslqt of the statistical coef_Iclent._ and goodness of fit values

obtained from the computer programs. It should be noted that eight of

the representative values for the goodness of fit for the Normal distri-

bution are greater in the lower 15% than for the overall. As explained

in the data analysis section, an error function was used to generate the

normal distribution for the lower 15% curve fitting. However, the

_ method used in determining the overall normal curves did not incorporate

• this error function. Rather, a numerical integration technique was

used. The numerical integration used was a trapezoidal method that

generated sufficiently accurate results for the middle portion of the

. r curves, but became less accurate at both tail regions. Further inspec-

, tion of Table 1 shows that in 83% of the cases the Weibull distribution

_, had a lower Chi square goodness of fit value for the lower 15% curves

than that found for the Normal dt6tribution. This indicates that in

general the Weibull distribution is closer to the actual data. For the
t

13
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overall fit (over the entire curve) the Neibull distribution fit 63Z of

the curves better than the Normal distribution.

:s The Chi square goodness of fit is a good indicator for this type of

• _' testing, in that it is most sensitive to error tn the lower tail region

, of distribution. The Cht square goodness of fit is represented by the

following equation:

X2 (fo-fe)"' : " [ fe ] (1)

" _ i_ where
.: fo - observed value .

_ fe - expected value

_O

By inspection it ts obvious that if the expected value varies from the

observed value by a delta amount, the Chi square value will be greatest

i_ the expected value is smaller than the observed value. This implies

that for the same delta error the Chi square value will be greater if

the error is on the non-conservative side of the c.served data, Thus,

even though the Chi square goodness of ftt is a good indicator, it is

still necessary to inspect the actual curves to determine whether the

probability curve generated errors on the high side or low side of the

data. By inspecting the lower 15g tail region curves in _pendix E it

is obvious that the Weibull curves always predict more conservative

design values than do the Normal curves. Furthermore, of the 17_ of

these curves 'hich the goodness of fit indicates are predicted more

closely by the Normal distribution, two are on the unconservative side

of the actual data. It should be noted that in general a smaller sample

size will dictate a smaller Chi square goodness of fit than a larger

sample size, and thus, the actual numbers have no particular slgnlfl-

cance when comparing different samples.

'? _ Short mesm Shear Dehydration Results
L •

The results of the dehydration part of the short beam shear testing

ace presented in Table 2 and in Figure 4. The plots in Mgure 4 lndl-

c4ts the rate of moisture loss for each group of specimens o_ a day to

day basis. The specimens were allowed to dry for 160 days in a cross-

_. 15

,v ,
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flow electric oven in which the temperature was maintained between 155

and _65 degrees Fahrenheit. The drying time was not predetermined. The

specimens were kept in the oven until a steady-state moisture content

had been achieved. The series I000 (Union Carbide) speclmens were used
I

as a progress indicator for the dehydration process during the 60 to "65

day portion of the cycle. There was a complete set of weights taken at

the 105 day point, but due to operator error the data was not

appllcable. As was expected the failure values obtained from the de-

hydrated shear specimens were higher than the values obtained from the

normal testing. Table 2 exempllfles this with the statlstlcal values

generated frol the dehydrated data and from the data obtained from the

normal testing. For each series the mean and the scale factor values

were higher end the standard deviation and the shape factor values

indicated greater dispersion for the dehydrated specimens.

comparison Between Narmco Task 111 and IV

Questions always exist concerning the repeatability of fabrication

procedure and results when fabricated composite structures are in-

volved. Some of the questions that arise are:

(I) Where are the _abrtcators on their learning curve?

(2) Are th_ basic material constituents really the same?

(3) Was the cure proced_lre maintained?

The Narmco Task Ill and IV material groups provide a basis for

statistically comparing "supposedly" identical materials that were

manuf_lctured at different times.

The Task llI and IV panels were produced during different

production runs, separated by more than a year. Co_parisons between the

statistical values presented in Table 3 indicate that statistically

speaking the specimen data obtained for both production runs are very

similar. This indicates that it is possible to consistently produce

_raphite composites with similar strength properties, thus reducing the

amount of coupon testing required to insure consistency between ,

production runs. Once consistent sanufacture is established the average !

failure values should be sufficient to insure quality as in sample

testing in the steel industry, end reasonable estimates of everaRe value i

can be obtained from smell samples.

_ z8
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Specimens Not Used in the Statistical Anal_sis

The following is a reproduction of Table C.1 from Appendix C. The

table gives the coding used to indicate the condition of the specimen,

prior to testing or some particular test condition. -;

Implied Condition

0 Normal Specimen

\ 1 Dynamically loaded or error in the test procedure

_ 2 tab slippage prior to failure

3 Non-deslgnated number

4 Voids visible along specimen edge

5 Specimen cut from the edge of s panel .r'

6 Loaded while ustn_ the digital readout

7 Longitudinal crack in specimen

8 Extreme variation in specimen thickness

The conditions which dictated removal from the parent population prior

to statistical analysis are described as follows:

1. Condition one indicate_ an erroneous test procedure inconsistent

with the overall test program.

2. Condition two was a problem that arose when the tab bonding load

was excessive during tab installation. This produced an extremely

thin layer of epoxy that sheared when the specimens were tested.

Since these specimens were not tested to their ultimate load they

were excluded from the statistical analysis.

3. Condition three consists of numbers not assigned to a specimen. In

other words these specimens rtever existed.

4. Condition five indicates specimens cut from an edge of a panel.

They were generally tapered and were not intended to be used in the

statistical analysis.

S. Condition six represents the unidirectional tension specimens that were

tasted at the higher strain rate prior to the discovery of the

error occurring in the digital readout. Since the error in the

output was not consistent it was impossible to scale these failure

values in such a manner as to make them a subset of the entire

populstton. Therefore, they were exc_ded from the analysis.

_:; 20
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ii 6. Condition seven represents unldirectional speclmens with longitudinal

cracks. When testing non-homogeneous and non-isotropic materials

the specimen dimensions muse remain constant and u_ile a specimen

with a logtcudtnal crack has essentially the same overall cross-

i section some of the coupling effect between fibers has been lost.

._ Therefore, these specimens were also excluded from the statistical

i, analysis.

_ 7. Condition eight represents a single specimen with extreme variation

"_ in thickness that was cut from the middle of a panel. This

_ occurred only once and a cross-sectional view through the tab area

is presented in Figure 5. While this type of problem could occur

_ in a production run composit_ member, the failure load occurred

when early tab bond failure directed all the load doom one side of

the member and this _ould not occur under normal system loading.

" _I.'ALITF

_,C_ _ -] ' ,,,__[_

Figure 5. Non-uniform Cross-sectional Thickness

21
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. Comparis_on, g_ Material Properties

The Boeing report (2) contains a table of material properties

obtained from the vendors and the values Boeing obtained from limited

• coupon testing. Table 4 is a reproduction of the Boeing table with the

addition of the material properties obtained during this investiga-

tion. Some testing performed for the Boeing report was not duplicated

in this investigation and these values were not reproduced in Table 4. .

The material peoperties in Table 4 were based on the average values

obtained from coupon testin 8. The ouly test results which varied sig-

nificantly and consistently were the unidirectional compression and short

beam shear tests. The compression data obtained during this investiga-

tion was consistently higher than the Boeing data and more than likely a

direct result of the test fixture incorporated in the testing. Boeing

used a Celanece compression test fixture which was designed for a

particular specimen thickness and any variations in specimen geometry

caused loading alignment problems. Misalignment that would result in

early buckling of the specimen during compression testing must be kept

to a minimum in order to minimize any superposition of bending stresses

in the specimens. Compression testing performed during this investi-

gation involved the use of a different type of compression fixture. It

incorporated the same basic principles as the Celanese fixture, except

that it was based on tapered rectangular specimeu grips, rather than

conical grips. Once alignnemt was Achieved the new fixture gave

consistent results even with varying specimen thickness. It can be seen

in Figure 6 (typical compression test) that the compression specimens

would eventually exhibit large amounts of bending and this bending could

then contribute to early failure.

There is some question whether or not a true uniaxial compression

test is ever achieved. This testing might more realistically be termed I!

a buckling test. While the compression test results were consistent
r

throughout this study, it i8 not realistic to assu_e that the results

weuld apply to compression where good lateral support Is provided along

the length of the specimen as in a sandwich construction bending test.

However, this compression test data should provide a consistent compari-

son between the material groups from s statistical distribution

standpoint.

22
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_ The difference in the short beam shear values was attributed to the

_ difference in the span to depth ratio used by Boeing versus that used

for this investigation. An excessive span to depth ratio promotes

failure by bending rather than shear. Prior to full scale short beam

shear testing, a small number of teats were performed at varying span to

depth ratios in order to determine the critical ratio for this material£

_ and layup. The nature of failure was easily detected when witnessingi

:/. " these tests. When bending failure occurred, the failure was very

dynamic, and accompanied by a loud _port. For the shear fallure_ the

failure occurred very slowly with the _aterial holding for several

seconds at the maximum load. As reported £_ Reference (4) the transi-

tion in failure modes from bending to shear occurred at a span to depth

ratio of 4 to 1. As the ratio was decreased, stabilization of shear

failure and a decrease in bending stress occurred. Therefore, it was

determined that the ideal span to depth ratio was 3.5 to 1.

Elastic "_odulus

The average elastic modul,_, de_er_ined from each group of

specimens, is tabulated in Table 5, along with the corresponding

standard deviations. The lower one third of the data for each test was

used in determining the modulus. This range of the data was always

below any kuee in the stress-strain curve. The elastic modulus for the

tension specimens was computed by passing a linear least squares curve

, fit through the stress-stain data excluding the zero load value. How-

ever, for the compression data it was necessary to also exclude the data

points corresponding to the first strain reading for both sides of the

specimen. Initial stress-strain results indicated that the first one or

t_¢o load increments did not produce colinear points with respect to the

rest of the data for each specimen. These variations _ere attributed to

testing machine slack which resulted in an extremely slow strain rate

until the slack was overcole. Since a large number of data points were

recorded for each instrumented test, deleting the first two data points

presented no problem in determining the elastic modulus. Figures 6 and

7 are examples of the stress-strain plots used in the elastic modulus

• i determination.
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, Average Standard
Modulus Deviation

x106 psi x104
Herculea ....

_ Task Ill Tension 8 ply unld 16.2 88.5

8 ply crossply 6.20 41.0

12ply untd 17.04 62.9

Compression 8 ply crossply 6.41 46.0

12ply unid 16.70 73.9

Union Carbide

Task III Tension { 8 ply unld 18.90 85.4

8 ply crossply 6.90 46.0

12ply unid 19.43 77.7

Compression 8 ply cros_ply 7.38 69.0

12ply unld 17.73 111.5

Narmco 'I
" Task III Tension 8 ply unld 19.02 223.3

8 ply crossply 6.52 32.7

12ply unld 18.53 136.8

Compression 8 ply crossply 6.65 38.1

12ply, untd 18.16 97.7

Nazmco ....
I

Task IV Tension 8 vly unld 17.90 125.4

8 ply crossply 6.61 36.5

12ply unld 18.22 107.5

Compression 8 ply crossply 7.17 35.2

12ply unld 18.19 82.2

._ Table 5. Average Elastic Hodulus Values

:
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Strain Rate Versus Ultimate Load

As prevlously mentioned there were 66 tension specimens from each

of the unldlrectlonal groups that were tested at a higher strain rate.

Reference (4) indicates that an increase in strain rate from 7.55 x 10 -4

In/(in-min) to 2.60 x 10 -3 In/(In-mln) will have vlrtually no effect on

/ the ultimate strength of a graphite epoxy composite. The results
b

obtained following the strain rate increase were compared statistically

with the previously collected data and showed no significant variation

in ultimate strength. This indeed supports the strain rate assumption.

Scale Up_ From Coupon to Spoiler Data

Due to the inherent geometry and method of loading of the spoiler

panels tested by NASA (6) it is Impractical to attempt to make a direct

comparison of strength data between the spoilers and coupon data.

However, the NASA report does give the statistical analysis results of

the failure loads. This aUowed a comparison between the shape factors

determined in this investigation and those presented in the NASA Report

(6). The spoilers were constructed with Nar_co Task IV material. 1he

Weibull shape parameter presented t_t the report is 14,7 and the values

obtained during this investigation are presented in Table 1. This

comparison strengthens the statement presented in Reference 6 that:

"The reproducibility of the structural component's strength was

better than that of the composite material from which they were built."

It should be noted that large Neibull distribution shape factors

represent low data scatter.

_ 28
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_. CONC%US20NS

_i!-| The results of this study should serve in two capacities: 1) the

raw data and distributions for each of the material groups can serve as

lar$e sample data bases for designs utilizing these _aterials and 2) thestatistleal distrtbatlon reRult_ provide Inqight for establishing design

methodology for graphite composites. To _upport these objectives, all

of the design data and population distributions are included in the

Appendices of this report. The reader can thus consult the detailed

_ results as needed for a particular material group.

2n support of the statistical findings (ite_ 2) the following

: observations can be made.

1. 2u comparing Normal versus Weibull distributions, both serve as

adequate predictors of average values (mean value or scale factor)

even when based on small sample sizes.

2. For design considerations the lower tail region of the distribution

is of major importance, and the Wetbull approach provided the best

fit in the lower tail region in most instances and provided the

more conservative esttnuate in this region in all cases studied.

_us the Weibull estimates not only were nearer to the actual data

but were conservative when compared to Normal estimates. When

small samples were randomly selected fro_ the total population

tested, Weibull projections were always conservative when compared

to Normal projections.

3. As expected, the three different graphite-epoxy emterlal groups in

Task III are different in terms of detailed properties and _hould

be treated as such. This is similar to the situation when

different alloys exist for the same basic eutterial group.

4. _he Narmco Task 22I and IV nmterial groups represent a test on

_. "supposedly" like materials manufactured at different times and

serve as one _easure regarding repeatability of Qechanical

properties. Essentially, the same test results did occur. While it

_. would still be helpful to demonstrate that a totally different
fabricator could achieve the same results, the repeatability that

_ 29
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is demonstrated in this study is of considerable importance to the

overall understanding of composlte behavior.

5. It was verified that the shape factor and minimum value projections

are dependent on sample size, howeverD the degree of the fl_ctua-

tlons do diminish with increased sample size. This is true for

both Welbull and Normal distribution estlmates.

6. The short boas shear test does provide a repeatable test when the
b

specimens are properly sized (span-to-depth) and the results

properly interpreted.

7. The unlaxla! compression test is of llttle quantitative value due

to its inherent alignment problem that ultlmately result In bend-

ing (buckling) of _he speclaen, and the fact that normal

compression design applications provide lateral support (for

example when compression occurs for sandwich construction

applications as in the spoilers). It does howeverj provide a form

of qualitative comparison between material groups.

8. As was expected, the removal of moisture (dehydration test) did

result in au increase in the Interlaminar shear strength.

While this investigation does provide insight into many of the

questions that surround designing with composite materlals, other

questions must he addressed. The concept of basing designs on

parameters such as the "A" an_ "B" allowables established from Normal

distribution studies is no longer applicable. The entire concept of

categorizing materials needs clarification. When is a material the

same? Where are the applicable boundaries for applying material data to

different applications? Must a complete new set of _erificatlon tests

be conducted in every instance? The test data from the l_armco Task III

and IV materials are very encouraging in that there does appear to be

some level of repeatability that could lead to consistent categorizing

of advanced composite material properties.

J
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Determination of the critical buckling length

: for graphite epoxy compression speclsens.

Euler's buckling equation, as taken from Faupel (7), for a clasp I

ended beam has the following form: :_

42zi i

._ cr L2 I

where Fcr- Crltlcal buckllng load
I = Area moment of inertia

Z = Elastic _/odulus of the material

L - Length

Since it was desirable to have the same gage length for all the

compression specimens, the weakest material in buckling was used for the

calculations. The Boeing report (3) indicated that the critical

buckUng material was the 8 ply crossply material. Therefore, the

smallest value of E (5.9 x 106 psi) and 2.5 times the largest value of

the failure stress (12g x 106 psi) were used with the Euler equation to

give a length of .40 inches, welt below the critical buckling length of

any of the materiats tested.
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APPENDIXS

Determination of Normal cu_ulatlve distribution

functions, and Welbull shape and scale parameters.

-, Cumulative distribution function as _btained from (8):

:: (I) erf x - 2P (X/2) - I
Error functio.,_ as obtained from (9)

-_ -w,_-" e-Z22 _ dz
(2) err x = 1 _]'x

and

1
(3) erf x - 1 - + e(x)

( l+a lx+a2x 2+a3x3+a4x4) 4

where

aI - .278393

a 2 = .230389

a3 = .000972

a4 = .078108

by rearranging equation (1) we got

l+erf
(4) e(x/2) -

x

2

now we let z/2 - t

dt
then dz -_ and substituting into equation (2)

(5> err_ - I - _-,/_;_e-t2/:
dt
7_

L

2-r- I. • "t2/2 dtor err x - I - vw x

by substituting equation (5) Into (4) and (3) into (4) we obcaln

OB

(6) P(x/2) " I - _ /x • -t_'/2 dt and

B1

¢-
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_.. (7) P(x42)- 1
... 2 3 44

2(l+alx+a2 x +a3x +a4x )

therefore

" _ I x® -t2/2_ (8) P(x) = I -_ f e dt and

_ al a2 2 ac 3 a4 x4)-4(9) P(x) = 1 - 1/2 (I +-'_x +-_x +--_x +-_

or

I x_e-(X-U) 2/2m2dx(10) P(x) = 1 - _f al,d

(II) P(x) = 1 - 1/2 (I + ClX + C2x2 + C3x3 + C4x4) -4

where C1 = 0.196854

C2 = 0.115194

C3 - 0.000344

C4 - 0.019527

By taking the natural logarithm twice, the Welbull cumulative

functlon is transformed into:

1

In In .l'1 . F.x))( - b In X - b In Xc

Since b and Xc are constants for a given population, thls equation has

the form of a straight llne wlth slope b and intercept -b In Xc, By

replacing F(x) with R(n) where R(n) is the median rank associated with

• the nth datum we get

" _ • In In (I R(n) ) vs. In Xn

which _ay be plotted, and using a linear least squarem curve fltj the

slope and the intercept of the plot can be calculated. The calculated

_" } B2,A ,_-
2

(,

r-_
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slope is the shape factor associated with the data populatlon and the

scale factor can be found through

Xc ,' exp - ( )

where I Is the calculated intercept.

,_ The media rank

• R(n) = n-0.3n+0.4

was chosen to rank the sorted data since it is Just as likely to err on!

the high side as on the low side.

3"
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APPENDIXC

Specimen Dimensions and Failure Data
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Table CI

Description of coding for the condition of the specimens.

Coding Implied Condition

0 Normal Specimen

1 Dynamically loaded or error In the test procedure

2 Tab slippage prior to failure

3 Non-designated number

4 Voids visible along specimen edge

5 Specimen cut from the edge of a panel

5 Loaded while uslaS the digital readout

7 Longitudinal crack in specimen

8 Extreme variation in specimen thlckuess

• Cl

• t
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'_ _ Table C2

HERCULES 8PLY CROSSPL¥ TENSION

: SPECIHEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. HPA.

1 0.496 0.041 1082 53206 366 0
2 0.501 0.041 1385 67426 464 0

_ 3 0.505 0.042 1490 70249 484 0
4 0.498 0.043 1455 67946 468 0
5 0.996 0.041 2540 62200 428 0 "

6 1.002 0.043 2735 63477 437 0
7 0.998 0.043 2990 69674 480 0
8 0.999 0.042 2675 63754 439 0
9 1.002 0.043 2735 63477 437 0

10 0.993 0.044 2975 68090 469 0

11 1.004 0.042 3150 74701 515 0
12 1.002 0.046 2990 64870 447 0
13 1.002 0.044 2420 54890 378 0
14 1.002 0.044 2420 54890 378 0
15 1.002 0.043 2540 58951 406 0

16 1.000 0.044 2140 48636 335 0
17 1.000 0.045 2800 62222 429 0
18 1.002 0.041 2190 53308 367 0
19 1.001 0.041 2140 52142 359 0
20 1.001 0.044 2340 53128 366 0

21 1.000 0.041 2960 72195 497 0
22 1.000 0.043 2280 53023 365 0
23 1.002 0.043 2300 53381 368 0
24 0.000 0.000 0 0 0 3
25 1.001 0.040 1680 41958 289 0

) _..,,.,.L,.,.***_..,|.,.., _ _ __., _ __-_,_ _-_,_

26 1.000 0.041 2530 61707 425 0
27 1.000 0.044 2300 52272 360 0
28 1.000 0.040 2200 55000 379 0
29 1.002 0.043 2050 47579 328 0
30 1.000 0.044 2510 57045 393 0

__._ , _ .__._

31 1.000 0.043 2190 50930 351 0
32 1.001 0.040 2020 50449 347 0
33 1.001 0.044 2600 59031 407 0
34 1.001 0.042 2440 58037 400 0
35 1.000 0.042 2460 58571 403 0

36 1.001 0.043 2590 60172 414 0
* 37 1.001 0.042 3000 71357 492 0

38 1.000 0.042 2660 63333 436 0
39 1.001 0.043 2060 47859 329 0
40 1.001 0.042 2530 ' 60177 414 0

f

'_" ' C2-1
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HERCULES 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 1.001 0.043 2430 56455 389 0
42 1.000 0.042 2410 57380 395 0
43 1.001 0.040 2550 63686 439 0
44 1.001 0.043 2420 56222 387 0
45 1.001 0.043 2290 53202 366 0

: 46 1.001 0.042 2910 69216 477 0
47 1.000 0.043 2020 46976 323 0
48 1.001 0.046 2340 50818 350 0
49 1.001 0.043 2830 65748 453 0
50 1.001 0.041 2830 68955 475 0

51 1.001 0.041 2160 52630 362 0
52 1.000 0.040 2400 60000 413 0
53 1.001 0.042 2770 65886 454 0
54 1.001 0.045 2_30 53946 371 0
55 1.001 0.040 2580 64435 444 0

56 1.001 0.043 2610 60637 418 0
57 1.000 0.045 2290 50888 350 0
58 1.00! 0.043 3100 72021 496 0
59 1.000 0.044 2310 52500 361 0
60 1.002 0.044 2470 56024 386 0

61 1.000 0.046 2300 50000 344 0
62 1.001 0.045 2820 62604 431 0
63 1.000 0.044 2600 59090 407 0
64 1.001 0.040 2900 72427 499 0
65 1.002 0.042 2130 50613 348 0

66 1.001 0.044 3120 70838 488 0

_ C2-2
t

i
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Table C3

HERCULES 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 0.504 0.040 4540 225198 1552 0
2 0.496 0.043 3640 170667 1176 0

3 0.502 0.038 3970 208114 1434 0
4 0.500 0.040 4160 208000 1434 0
5 0.495 0.040 3240 163636 1128 0

6 0.502 0.040 3575 178037 1227 0
7 0.501 0.046 4830 209580 1445 0
8 0.500 0.040 3900 195000 1344 0 :
9 0.498 0.041 3950 193456 1333 0

10 0.498 0.043 3490 162977 1123 0

II 0.501 0.044 3960 179640 1238 0
12 0.499 0.044 4370 199034 1372 0
13 0.501 0.039 4325 221352 1526 0
14 0.500 0.044 4425 201136 1386 0
15 0.501 0.042 3810 181066 1248 0

16 0.501 0.041 3910 190351 1312 0
17 0.500 0.040 4030 201500 1389 0
18 0.501 0.046 4250 184413 1271 0
19 0.499 0.045 0 0 0 2
20 0.499 0.042 4290 204695 1411 0

21 0.501 0.045 0 0 0 2
22 0.500 0.039 4765 244358 1684 0
23 0.498 0.040 0 0 0 2
24 0.494 0.041 0 0 0 2
25 0.499 0.038 1815 95717 659 8

26 0.498 0.046 4635 202331 1395 0
27 0.500 0.042 4720 224761 1549 0
28 0.500 0.039 4345 222820 1536 0
29 0.500 0.036 4090 227222 1566 0
30 0.501 0.040 4480 223552 1541 0

.__LI__**__LJL__LI__.._._...

31 0.500 0.040 4110 205500 1416 0
32 0.501 0.038 4340 227965 1571 0 -
33 0.000 0.000 0 0 0 3
34 0.000 0.000 0 0 0 3
35 0.501 0.039 3780 193459 1333 0

36 0.000 0.000 O 0 0 3
37 0.000 0.000 0 0 0 3
38 0.501 0.041 4620 224916 1550 0
39 0.499 0.043 4570 212984 1468 0
40 0.497 0.038 3540 187440 1292 0
......................... _. -_ ....... _._ .............................

C3-I
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HERCULES8PLY UNIDIRECTIONALTENSION

' SPECIMEN WIDTH THICK LOAD STRESS STRESS COlqD
NO. IN. I_. LB. PSI. MPA.

41 0.500 0.043 4640 215813 1488 0

42 0.501 0.039 4100 209836 1446 0
43 0.501 0.041 4270 207876 1433 0

_ 44 0.501 0.043 3450 160144 1104 0
i 45 0.501 0.038 4090 214833 1481 0

46 0.000 0.000 0 0 0 3
47 0.500 0.039 3920 201025 1386 0
48 0.500 0.044 4160 189090 1303 0
49 0.500 0.042 4290 204285 1408 0
50 0.499 0.042 4420 210897 1454 0

51 0.500 0.038 4360 229473 1582 0
52 0.501 0.039 4710 241056 1662 0
53 0.500 0.040 4230 211500 1458 0
54 0.499 0.039 4230 217357 1498 0
55 0.501 0.044 4410 200054 1379 0

56 0.500 0.045 4070 180888 1247 0
57 0.499 0.042 4670 222826 1536 0
58 0,500 0.042 4300 204761 1411 0
59 0.500 0.039 4800 246153 1697 0
60 0.500 0.040 4220 211000 1454 0

61 0.497 0.038 3400 180027 1241 0
62 0.500 0.041 4000 195121 1345 0
63 0.499 0.039 4670 239967 1654 0
64 0.501 0.044 3660 166031 1144 0
65 0.500 0.040 4700 235000 1620 0

66 0.499 0.040 4170 20_917 1440 0
67 0.501 0.041 3260 158706 1094 0
68 0.500 0.041 4170 203_14 1402 0
69 0.499 0.041 4700 229727 1583 0
70 0.497 0.041 4000 196299 1353 0

71 0.500 0.041 4500 219512 1513 0
. 72 0.499 0.042 4400 209943 1447 0

73 0.500 0.045 4290 190666 1314 0
74 0.500 0.044 4200 190909 1316 0
75 0.500 0.040 3690 184500 1272 0

tl.i_ILili_lh--lttlistn--itii

76 0.501 0.040 3080 153692 1059 0
77 0.500 0.045 4010 178222 1228 0
78 0.000 0.000 0 0 0 3
79 0.500 0.044 4140 188_81 1297 0

80 0.501 0.042 4250 201',76 1392 0

C3-2
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HERUCLES 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

81 0.500 0.044 4420 200909 1385 0
82 0.501 0.041 3400 165522 1141 0
83 0.500 0.042 3530 168095 1159 0
84 0.501 0.042 3680 174888 1205 0

85 0.501 0.042 4390 208630 1438 0

86 0.498 0.041 4230 207170 1428 0
87 0.501 0.040 4350 217065 1496 0
88 0.501 0.038 4000 210106 1448 0
89 0.502 0.036 3960 219123 1510 0
90 0.501 0.042 432_ 205303 1415 0

91 0.501 0.042 4380 208155 1435 0
92 0.501 0.039 4270 218537 1506 0
93 0.501 0.044 4340 196878 1357 0
94 0.501 0.040 4160 207584 1431 0
95 0.502 0.040 4260 212151 1462 0

96 0.501 0.038 4130 216934 1495 0
97 0.501 0.041 3820 185969 1282 0
98 0.500 0.041 3710 180975 1247 0
99 0.501 0.043 3090 143434 988 0

100 0.501 0.039 4060 207789 1432 0

lOl 0.501 0.041 4250 206903 1426 0
102 0.501 0.040 4120 205588 1417 0
103 0.501 0.042 4440 211006 1454 0
104 0.5_1 0.043 4730 219560 1513 0
105 0.501 0.042 3830 182016 1255 0

10b 0.501 0.042 3900 185343 1277 0
107 0.501 0.041 3430 166983 1151 0
108 0.500 0.040 4040 202000 1392 0
109 0.500 0.038 4150 218421 1506 0
110 0.499 0.036 3370 187597 1293 0

111 0.500 0.039 4620 236923 1633 0
112 0.501 0.039 3930 201136 138b 0
113 0.500 0.041 3580 174634 1204 0
114 0._99 0.043 4390 204595 1410 0

ll5 0.501 0.042 4020 191046 1317 0

116 0.501 0.038 3610 189620 1307 0

I17 0.501 0.041 4330 210797 1453 0

!18 0.502 0.042 4880 231455 1595 0

119 0.501 0.042 4530 215283 1484 0
120 0.502 0.040 4470 , 222609 1534 0

C3-3
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HERCULES8PLY UNIDIRECTIONALTENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

121 0.502 0.039 4540 231892 1598 0
122 0.501 0.040 4030 201097 1386 0
123 0.501 0.040 3880 193612 1334 0
124 0.501 0.040 4380 218562 1506 0

i 125 0,501 0.042 4950 235243 1622 0
' _-_r_,'_,"___V_'_'_'_,r'_'_r_ "_

126 0.501 0.040 4250 212075 1462 0
127 0.501 0.040 4310 215069 1482 0
128 0.500 0.041 4140 201951 1392 6
129 0.501 0.038 4530 237945 1640 6
130 0.501 0.040 4860 242514 1672 6

131 0,500 0,040 4685 234250 1615 6
132 0,501 0.043 4710 218632 1507 6
133 0.499 0.040 4135 207164 1428 6
134 0,502 0.041 4330 210378 1450 6
135 0.501 0.041 4685 228080 1572 6

136 0.499 0.040 4270 213927 1475 6
137 0.500 0.040 4490 224500 1547 6
138 0.499 0.042 5075 242150 1669 6
139 0.500 0.041 4595 224146 1545 6
140 0.500 0.041 4695 229024 1579 6

141 0.502 0,040 4655 231822 1598 6
142 0.501 0,040 4705 234780 1618 6
143 0,500 0.039 4245 217692 1500 6
144 0.501 0.036 4025 223164 1538 6
145 0.500 0.038 4550 239473 1651 6

146 0.500 0,040 4505 225250 1553 6
147 0,500 0,040 3935 196750 1356 6
148 0.500 0.041 4510 220000 1516 6
149 0.500 0.040 4755 237750 1639 6
150 0.500 0.041 4175 203658 1404 6

151 0.500 0.040 4755 237750 1639 6
152 0,500 0.043 4615 214651 1480 6

• 153 0,500 0.041 4080 199024 1372 6
154 0.499 0,042 4260 203263 1401 6
155 0.499 0,043 4370 203663 1404 6

156 0.502 0.042 3855 182840 1260 6
157 0.500 0.039 4675 239743 1653 6
158 0.500 0,039 4445 227948 1571 6
159 0.500 0.042 4385 208809 1439 6
160 0.500 0.043 4325 201162 1387 6

a _ C3=4
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HERCULES 8PLY UNIDIRECTIONAL TENSION

SPECINEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

161 0.500 0.040 4245 212250 1463 6
162 0.500 0.041 4695 229024 1579 6

163 0.498 0.041 4730 231658 1597 6

164 0.500 0.040 4240 212000 1461 6

165 0.500 0.039 4945 253589 1748 6
.t..l..l......tl

166 0.500 0.039 3715 190512 1313 6

167 0.500 0.038 3610 190000 1310 6

168 0.499 0.041 4270 208710 1439 6

169 0.500 0.041 4525 220731 1521 6

170 0.500 0.040 4815 240750 1659 6

171 0.500 0.041 4115 200731 1384 0
172 0.500 0.040 4080 204000 1406 0

173 0.500 0.043 4412 205209 1414 0

174 0.500 0.042 3800 180952 1247 7
175 0.501 0.040 4865 242764 1673 0

176 0.503 0.041 4687 227270 1567 0
177 0.498 0.044 4675 213353 1471 0
178 0.501 0.042 4320 205303 1415 0
179 0.496 0.039 4125 213244 1470 0
180 0.499 0.041 4050 197956 1364 0

181 0.500 0.040 3760 188000 1296 0

182 0.500 0.042 4400 209523 144_ 0

183 0.500 0.039 2920 149743 103_ 0
184 0.499 0.039 3490 179333 1236 0
185 (, 500 0.040 4325 216250 1491 0

186 0.500 0.040 3820 191000 1316 0
187 0.500 0.043 4005 186279 1284 0
188 0.500 0.040 3525 176250 1215 0
189 0.500 0.043 4440 206511 1423 0
190 0.500 0.040 4570 228500 1575 0

191 0.499 0.041 4840 236570 1631 0

192 0.500 0.041 4700 229268 1580 0

193 0.498 0.040 4315 216616 1493 0

C3-5
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_' Tcble C4

HERCULES 12PL¥ UNIDIRECTIONAL TENSION

SFECIHEN WIDTH THICK LOAD STRESS STRESS COND
! NO. IN. IN. LB. PSI. MPA.

I 0.500 0.062 5910 190645 1314 0
2 0.500 0.060 6230 207666 1431 0

,. 3 0.499 0.060 6890 23C126 9586 0
4 0.500 0.061 6320 207213 1428 0
5 0.499 0.061 6320 207628 1431 0

6 0.498 0.060 6410 214524 1479 0
7 0.498 0.061 6960 229113 1579 0
8 0.499 0.061 7050 231610 1596 0
9 0.500 0.059 6410 217288 1498 0

10 0.502 0.062 6860 220408 1519 0

11 0.501 0.061 6450 211053 1455 0
12 0.501 0.062 6560 211190 1456 0
13 0.501 0.060 5660 188290 1298 0
14 0.504 0.064 6650 206163 1421 0
15 0.500 0.059 5670 192203 1325 0

"''_ ............ _;rA'4r'A_ ..... _r_ ....... ...... =" ..........

16 0.499 0.056 0 0 0 2
17 0.502 0.056 4540 161496 1113 0
18 0.498 0.056 0 0 0 2
19 0.500 0.057 5400 189473 1306 0
20 0.501 0.057 0 0 0 2

21 0.499 0.055 5700 207688 1432 0
22 0.497 0.063 5280 168630 1162 0
23 0.503 0.062 5950 190790 1315 0
24 0.496 0.062 0 0 0 2
25 0.499 0.060 6390 213426 1471 0

26 0.501 0.058 6220 214054 1475 0
27 0.499 0.058 5600 193490 1334 0
28 0.500 0.055 4990 181454 1251 0
29 0.500 0.059 6150 208474 1437 0
30 0.502 0.061 6040 197243 1359 0

31 0.499 0.065 6580 202867 1398 0
32 0.499 0.059 5720 194286 1339 0

' 33 0.498 0.058 6000 207727 1432 0
34 0.500 0.062 6810 219677 1514 0
35 0.500 0.059 0 0 0 1

36 0.496 0.060 5550 186491 1285 0
37 0.009 0.000 0 0 0 1
38 0.494 0.064 5920 187246 1291 0

: 39 0.497 0.060 6000 201207 1387 0
40 0.493 0.057 5;40 211380 1457 0

>
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HERCULES 12PLY I_IDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. _N. IN. LB. PSI. MPA.

41 0.493 0.060 6250 211291 1456 0
42 0.496 0.063 6320 202252 1394 0
43 0.499 0.061 6350 208613 1438 0
44 0.499 0.061 6220 204343 1408 0
45 0.499 0.061 5170 169847 1171 0

46 0.501 0.062 6360 204751 1411 0
47 0.501 0.063 6260 198333 1367 0
48 0.499 0.059 6380 216704 14_4 0

49 0.500 0.064 6480 202500 1396 0 ,
50 0.499 0.061 6170 202700 1397 0

51 0.498 0.062 6870 222502 1534 0
52 0.501 0.063 6500 205937 1419 0
53 0.502 0.062 6310 202737 1397 0
54 0.499 0.060 _080 169672 1169 0
55 0.499 0.066 6400 194328 1339 0

56 0,501 0,065 0 0 0 2

57 0.000 0.000 0 0 0 3
58 0.501 0.060 0 0 0 2

59 0.000 0.000 0 0 0 3

60 0.497 0.063 5150 164478 1134 7

61 0.502 0.061 6390 208673 1438 0
62 0.501 0.061 6300 206145 1421 0

63 0.000 0.000 0 0 0 3
64 0.501 0.062 6470 208293 1436 0
65 0.500 0.059 5910 200338 1381 0

66 0.504 0,059 6050 203457 1402 0

67 0.505 0.060 6020 198679 1369 0

68 0.503 0.058 5810 199149 1373 0
69 0.503 0.058 6415 219887 1516 0
70 0.504 0.060 6195 204861 1412 0

71 0.505 0.062 4710 15043! 1037 0
72 0.504 0.060 6545 216435 1492 0

73 0.504 3.059 6550 220271 1518 0 '
74 0.504 0.059 b_15 2:5731 1487 0

75 0.502 0.065 6240 191235 1318 0

76 0.502 0.053 5750 216116 1490 0

77 0.504 0.056 6255 221619 1528 0
78 0.502 0.056 6625 735664 1624 0

79 0.502 0.056 6235 221791 1529 0
80 0.502 0.056 531,5 190132 1310 0 !

A.A__#_,___,_____&_

C4 -2
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HERCULES 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

: NO. IN. IN. LB. PSI. MPA.

- 81 0.503 0.055 5780 208928 1440 0
82 0.502 0.058 6630 227709 1570 0
83 0.503 0.059 6615 222899 1536 0
84 0.504 0.063 6485 204239 1408 0

__ : 85 0.503 0.061 6340 206629 1424 0 :

86 0.503 0.061 6170 201088 1386 0
.... 87 0.502 0.062 5875 188761 1301 0

: 88 0.502 0.062 6840 219766 1515 0
89 0.503 0.064 7280 226143 1559 0
90 0.503 0.059 6250 210600 1452 0

91 0.503 0.056 6205 220285 1518 0
92 0.501 0.056 5515 196571 1355 0
93 0.502 0.058 6550 224962 1551 0
94 0.503 0.059 6615 222899 1536 0
95 0.503 0.061 6455 210377 1450 0

96 0.503 0.061 6585 214613 1479 0
97 0.502 0.062 6600 212055 1462 0
98 0.505 0.061 5895 191365 1319 0
99 0.502 0.060 5905 196049 1351 0

100 0.503 0.063 7060 222790 1536 0

101 0.503 0.063 7105 224210 1545 0
102 0.502 0.060 6495 215637 1486 0
103 0.503 0.061 6835 222761 1535 0
104 0.503 0.061 6620 215754 1487 0
105 0.502 0.062 6745 216713 1494 0

106 0.502 0.062 5900 189564 1307 0
107 0.504 0.061 6430 209146 1442 0
108 0.502 0.061 6190 202142 1393 0
109 0.503 0.065 5560 170056 1172 0
110 0.503 0.063 6850 216163 1490 0

111 0.504 0.062 7140 228494 1575 0
112 0.503 0.060 7065 234095 1614 0

• 113 0.503 0.060 5240 173624 1197 0
114 0.503 0.061 6030 196525 1355 0
115 0.504 0.061 6530 212399 1464 0

116 0.505 0.062 6635 211913 1461 0

117 0.503 0.062 6975 223658 1542 0
118 0.502 0.062 6670 214304 1477 0

I19 0.502 0.060 5420 179946 1240 0

120 0.504 0.059 6275 211023 1455 0

_ _ C4-3
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HERCULES 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. HPA.

121 0.503 0.061 5905 192451 1326 0
122 0.506 0.061 6365 206213 1421 0
123 0.504 0.061 5910 192232 1325 0

' 124 0.504 6.061 6470 210447 1451 0
q 125 0.505 0.060 5235 172772 1191 0

_,_.._.A..A._t.@.A._.A._._,..A._%__.A__.A.__ _ L. A-_

_i " 126 0.504 0.061 7135 232077 1600 0
127 0.500 0.061 7000 229508 1582 0

128 0.503 0,061 6590 214776 1480 0

129 0.503 0.060 7015 232438 1602 0
130 0,502 0.061 6810 222389 1533 0

L.
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_ _ Table C5

HERCULES 8PLY CROSSPLY COHPRESSION

_' SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 0.249 0.040 665 66767 460 0
2 0.249 0.039 635 65389 450 0

3 0,250 0.040 665 66500 458 0
:; 4 0.251 0.039 615 62825 433 0

5 0.250 0.039 640 65641 452 0

6 0,250 0.037 665 71891 495 0

7 0.250 0.038 605 63684 439 0

: 8 0.250 0.039 770 78974 544 0
9 0.250 0.038 660 69473 479 0

:" 10 0.250 0.038 555 58421 402 0

II 0.250 0.039 605 62051 427 0

12 0.250 0.037 670 72432 499 0

13 0.250 0.038 670 70526 486 0
14 0.249 0.039 690 71053 489 0
15 0.250 0.037 625 67567 465 0

16 0.250 0.039 645 66153 456 0
17 0.250 0.041 660 64390 443 0
18 0.249 0.039 630 64874 447 0

", 19 0.250 0.037 600 64864 447 0

20 0.250 0.038 655 6_947 475 0

21 0.249 0.037 615 66753 460 0

22 0,251 0.041 585 56845 391 0
23 0.25] 0.040 610 60756 418 O
24 0.251 0.041 570 55388 381 0
25 0.251 0,040 715 71215 _91 0

26 0.251 0.039 600 61293 422 0
27 0.250 0.041 690 67317 464 0
28 0.251 0.042 635 60235 415 0
29 0,251 0.038 605 63430 437 0
30 0.250 0.039 660 67692 466 0

_ _,_A.-A._,-#_-A-A._.,A--_c/r.t..A_A-_A._W¢_t"#'A-A'__ _ _ L

31 0,251 0.038 580 60809 419 0
32 0.251 0.038 485 50849 350 0

1 33 0.251 0.035 530 60330 415 0

34 0,251 0.037 465 50069 345 0
• 35 0.250 0.037 540 58378 402 0

36 0.251 0,037 670 72143 497 0
t 37 0,250 0.038 585 61578 424 0

38 0.251 0.038 475 49800 343 0

39 0.251 0,037 545 58684 404 0
40 0.251 0.038 575 60285 415 0

C5-I
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HERCULES 8PLY CROSSPLY CONPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

41 0.252 0.039 585 59523 410 0
42 0.251 0.039 450 45969 316 0
43 0.251 0.041 625 60732 418 0
44 0,252 0.038 595 62134 428 0

45 0.253 0.038 505 52527 362 0
* tttt *ttltttttt_t_*l.i

46 0.253 0.037 550 58754 405 0
47 0.249 0.037 730 79235 546 0
48 0.252 0.035 625 70861 488 0
49 0,252 0.037 630 67567 465 0
50 0.248 0.037 545 59394 409 0

51 0.250 0.036 630 70000 482 0 V

52 0.251 0.037 570 61376 423 0 t_
53 0.250 0.036 530 58888 406 0
54 0.249 0.037 595 64582 445 0
55 0.251 0.038 435 45607 314 0

56 0.250 0.038 555 58421 402 0
57 0.249 0.039 540 55607 383 0
58 0.250 0.040 690 69000 475 0
59 0.251 0.039 615 62825 433 0
60 0.250 0.036 500 55555 383 0

61 0.250 0.037 635 68648 473 0
62 0.250 0.038 685 72105 497 0
63 0.250 0.038 615 64736 446 0
64 0.252 0.039 585 59523 410 0
65 0.253 0.041 625 60252 415 0

__./_._ ,--,-,- . _ ...... __,%__,_-__,___

_6 0.252 0.041 485 46941 323 0
67 0.252 0.041 735 71138 490 0
68 0.252 0.042 770 72751 501 0
69 0.252 0.043 665 61369 423 0
70 0.248 0.043 655 61421 423 0

71 0.249 0.041 570 55833 384 0
72 0,251 0.041 610 59275 408 0 ,
73 0.249 0.041 535 52404 361 0

74 0.249 0.038 530 56013 386 0
75 0.249 0.038 675 71337 491 0

76 0.249 0.039 735 75687 521 0
77 0.249 0.039 665 68479 472 0
78 0.248 0.040 685 69052 476 0
79 0.249 0.041 655 64159 442 0
80 0.249 0.041 555 54363 374 0

_Sli,|,*...*...,_,,.,*,,*t.*t_,.m,.*,,,...-..-....*,,*.-,*..*...,--*,,,,,,,,I.
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HERCULES8PLY CROSSPLYCOMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

81 0.249 0.040 685 68775 474 0
82 0.248 0.040 625 63004 434 0
83 0.249 0,041 700 68566 472 0
84 0.249 0.043 655 61174 421 0
85 0.248 0.045 645 57795 398 0

• .*..*''.**. ....*.*.t,., .*.*****....L.**_...*

86 0.250 0.043 710 66046 455 0
87 0.250 0.042 730 69523 479 0
88 0.250 0.041 670 65365 450 0 ,
89 0.250 0.039 725 74358 512 0
90 0.250 0.039 700 71794 495 0

_*_**_********__*_*_***-********* **_*_*_*_***********_*_*_**********_*_**

91 0.250 0.040 0 0 0 1
92 0.250 0.038 610 64210 442 0
93 0.250 0.040 655 65500 451 0
94 0.250 0.040 650 65000 448 0
95 0.249 0.041 705 69056 476 0

____",,_-_'A-__'-A'A'A'-,b_ .... _'_ .....................

96 0.249 _.041 690 67587 466 0
97 0.249 0.041 680 66607 _9 0
98 0.249 0.038 715 75565 521 0
99 0.249 0.039 705 72598 500 0

100 0.250 0.037 625 67567 465 0
**.....,..**.***.....*..**.*..,

101 0.249 0.038 645 68167 470 0
102 0.246 0.039 525 54721 377 0
103 0.246 0.038 635 67928 468 0
104 0.248 0.039 655 67721 466 0
105 0.254 0.039 730 73692 508 0

tt.t t Ititttttlttliittttt

106 0.250 0.040 710 71000 489 0
107 0.246 0.038 400 42789 295 0
108 0.250 0.038 555 58421 402 . 0
109 0.250 0.040 625 62500 430 0
110 0.250 0.040 540 54000 372 0

111 0.250 0.040 685 68500 472 0
112 0.250 0.041 665 64878 447 0
113 0.250 0.041 740 72195 497 0
114 0.251 0.041 700 68020 468 0
115 0.251 0.040 655 65239 449 0

_,__-A-__-_"A'A___N_A"_A__ k'N'k'N_

116 0.251 0.042 670 63555 438 0
117 0.251 0.043 555 51422 354 0
118 0.250 0.038 535 56315 388 0
119 0.250 0.038 605 63684 439 0
120 0.249 0.038 605 63939 440 0

C5-3
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HERCULES 8PLY CROSSPLY CONPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

121 0.251 0.038 615 64478 444 0

122 0.250 0.039 520 53333 367 0
123 0.250 0.042 755 71904 495 0

124 0.250 0.041 775 75609 521 0

125 0.251 0.039 630 64357 443 0
b

_,_. _-_ _c_r.A._%_ _ ,_Ir _,_ ,_,%_ ,_,_,_.k_-A._ , _

; 126 0.251 0.041 730 70935 489 0

127 0.250 0.044 710 64545 445 0
128 0.250 0.042 655 62380 430 0

C5-4
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_ Table C6

HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH TdlCK LOAD STRESS STRESS COND
_ NO. IN. IN. LB. PSI. MPA.

_, - 1 0.247 0.045 1750 157444 1085 0
2 0.246 0.050 1740 141463 975 0
3 0.247 0.052 1815 141311 974 0

i _ 4 0.247 0.052 1865 145203 1001 05 0.250 0.054 2010 148888 1026 0b

i,t..t._ttt.tql_t..t..etttttmtt.ttttttuttt.tt_attttt*tttetittett...t.tt. I

_ 6 0.250 0.054 1965 145555 1003 0
_ 7 0.250 0.053 1970 148679 1025 0

8 0.250 0.052 2000 153846 1060 0
: 9 0.250 0.053 2250 169811 1170 0

10 0.250 0.052 0 0 0 1

11 0.249 0.052 1895 146354 1009 0
12 0.250 0.050 1805 144400 995 0
13 0.000 0.000 0 0 0 3
14 0.250 0.052 1945 149615 1031 0
15 0.249 0.056 2300 164945 1137 0

16 0.250 0.056 2175 155357 1071 0
17 0.250 0.056 2185 156071 1076 0
18 0.249 0.061 2545 167555 1155 0
19 0.250 0.057 2115 148421 1023 0
20 0.250 0.057 2185 153333 1057 0

_.A._r__ _ ___-_ k___ ___ ..............._•_ ....._-_ ...._•_.•.

21 0.250 0.060 2260 150666 1038 0
22 0.250 0.058 2310 159310 1098 0
23 0.250 0.058 2225 153448 1058 0
24 0.249 0.058 2070 143331 988 0
25 0.250 0.058 2440 168275 1160 0

26 0.249 0.058 2005 138831 957 0
27 0.249 0.058 2165 149909 1033 0
28 0.249 0.060 2315 154953 1068 0
29 0.249 0.060 2515 168340 1160 0
30 0.249 0.059 2300 156558 1079 0

31 0.249 0.051 2095 164973 1137 0
32 0.249 0.052 2025 156394 1078 0

" 33 0.249 0.058 2295 158911 1095 0
34 0.250 0.058 2240 154482 1065 0

• 35 0.250 0.058 0 0 0 1

36 0.249 0.058 0 0 0 I
37 0.250 0.058 2110 145517 1003 0

38 0.249 0.059 2335 158940 1095 039 0.249 0.058 2045 141600 976 0

40 0.250 0.058 2045 141034 972 0................ _. • • _._. _. • •_,_- • _._ ...................................................... •_

_ _ " C6-I
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS CONL
NO. IN. IN. LB. PSI. MPA.

41 0.250 0.059 1990 134915 930 0

42 0.250 0.060 2405 160333 1105 0

43 0.251 0.060 2615 173638 1197 0
44 0.249 0.059 2475 168470 1161 0
45 0.249 0.05"9 0 0 0 1

46 0.250 0.058 2510 173103 1193 0
47 0.250 0.059 2340 158644 1093 0
48 0.250 0.058 2145 147931 1019 0
49 0.250 0.059 2305 156271 1077 0
50 0.249 0.055 2105 153705 1059 0

51 0.250 0.057 2060 144561 996 0
52 0.250 0.056 2065 147500 1017 0
53 0.250 0.049 1935 157959 1089 0
54 0.250 0.051 2000 156862 1081 0
55 0.250 0.055 2220 161454 1113 0

_._,,_ _ ._____

56 0.250 0.056 2270 162142 1117 0
57 0.249 0.056 2540 182157 1255 0

: 58 0.250 0.058 2765 190689 1314 0
59 0.249 0.062 2410 156108 1076 0
60 0.250 0.061 2285 149836 1033 0

61 0.250 0.059 2170 147118 1014 0
62 0.248 0.059 2105 143862 991 0
63 0.248 0.060 2200 147849 1019 0
64 0.250 0.058 1860 128275 884 0
65 0.250 0.056 2070 147857 1019 0

66 0.249 0.059 2405 163705 1128 0
67 0.250 0.058 2285 157586 1086 0
68 0.250 0.056 2205 157500 1085 0
69 0.250 0.055 2145 156000 1075 0
70 0.249 0.056 2)75 155981 1075 0

71 0.250 0.055 2075 150909 1040 0
72 0.250 0.055 2155 156727 1080 0
73 0.249 0.053 2400 166181 1145 0
74 0.250 0.060 2565 171000 1179 0
75 0.250 0.060 3085 205666 1418 0

76 0.250 0.056 2060 147142 1014 0
77 0.250 0.056 2235 159642 1100 0
78 0.248 0.056 2165 155889 1074 0
79 0.250 0.055 2270 165090 1138 0
80 0.250 0.058 2370 " 163448 11'26 0

t
%
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. ,_. IN. LB. PSI. MPA.

81 0.249 0.056 2070 148450 1023 0
82 0.250 0.059 2470 167457 1154 0
83 0.250 0.061 2920 191475 1320 0
84 0.249 0.059 2605 177319 1222 0
85 0.250 0.059 2505 169830 1170 0

.|*.*..*.***** * .**...***.***.*

86 0.250 0.059 2670 181016 1248 0

87 0.243 0.059 2235 155890 1074 0
88 0.249 0.062 2710 175540 1210 0
89 0.250 0.062 2940 189677 1307 0
90 0.252 0.062 2580 165130 1138 0

lllllllll*lilllilll*_ll,I ,, I*llit*lllill

91 0.250 0.060 2380 158666 1094 0

92 0.251 0.060 2280 151394 1043 0

93 0.250 0.058 2205 152068 1048 0

94 0.251 0.059 2360 159362 1098 0
95 0.251 0.058 2285 156958 , 1082 0

96 0.250 0.058 2510 173103 1193 0
97 0.250 0.058 2570 177241 1222 0
98 0.251 0.057 2200 153770 1060 0
99 0.251 0.057 2205 154120 1062 0

100 0.250 0.059 2470 167457 1154 0

101 0.249 0.060 2470 165327 1139 0
102 0.250 0.060 2320 154666 1066 0
103 0.251 0.059 2300 155310 1070 0
104 0.250 0.059 2260 153220 1056 0
105 0.249 0.058 2340 162027 1117 0

106 0.250 0.058 2465 170000 1172 0
107 0.251 0.060 2405 159694 1101 0
108 0.251 0.057 2240 156566 1079 0
109 0.251 0.057 2165 151324 1043 0

llO 0.251 0.057 2105 147130 1014 0

111 0.251 0.057 2465 172293 1187 0
112 0.251 0.057 2240 156566 1079 0
113 0.251 0.05_ 2275 159013 1096 0
I14 0.251 0.056 2145 152603 1052 0

115 0.251 0.058 2060 141502 975 0

116 0.251 0.058 2110 144937 999 0
117 0.251 0.059 2245 151597 1045 0
118 0.250 0.057 2435 170877 1178 0
I19 0.250 0.056 2170 155000 1068 0

120 0.251 0.055 2060 149221 1028 0 i

C6=3
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HERCULES12PLY UNIDIRECTIONALCOMPRESSION

SPECIMEN WIDTH THICK LOAD SI_.ESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

121 0.251 0.055 2075 150307 1036 0
122 0.250 0.057 2395 168070 1158 0
123 0.250 0.058 2305 158965 1096 0
124 0.250 0.058 2180 150344 1036 0
125 0.250 0.057 2165 151929 1047 0

•_ -_-'_ ' ',C-A-_--_' ' . _ A_A_-_

126 0.259 0.058 2440 168275 1160 0
; 127 0.250 0.058 2370 163448 1126 0

128 0.250 0.056 2250 160714 1108 0
129 0.250 0.056 2110 150714 1039 0
130 0.250 0.058 2315 159655 1100 0

_' C6-4
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_ _ Table C7
c

• UNION CARBIDE8PLY CROSSPLYTENSION

'_ SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
/

' NO. IN. IN. LB. PSI. MPA.

" 1 1.001 0.046 2830 61460 423 0
_" 2 0.998 0.044 2430 55337 381 0

3 1.001 0.046 2760 59940 413 0
4 1.001 0.045 2530 56166 387 0

- " 5 1.001 0.044 2830 64253 443 0
,*.°,..,,.,**,°**.*,.,,**,*,,*,.,,,,,.*.,,,,*,.,,*,*.,_,**,.,,,.,,*,,,,

6 1.001 0.044 1790 40641 280 0
i 7 0.999 0.045 2130 47380 326 0

8 1.000 0.044 2500 56818 391 0
9 1.001 0.045 190n 42180 290 0

10 1.000 0.046 1980 43043 296 0
,**,,,.**,,,,,,,*,*,,,,,-,****,,L,U****,.*,,,**,,,,LI,**,*,,,,,,,,

11 1.002 0.045 2540 56331 388 0
12 1.001 0.047 2520 53563 369 0
13 1.000 0.045 2170 48222 332 0
14 1.002 0.046 2370 51418 354 0
15 1.001 0.045 2530 56166 387 0

lillLllllilillll_lllli_lil_l_ll._llLIl_l_l LI_*I.II*Ii*IIII*I_I_*IIIil

16 1.002 0.042 2520 59880 412 0
17 1.001 0.048 2300 47868 330 0
18 1.000 0.046 2370 51521 355 0
19 1.001 0.047 2050 43573 300 0
20 l.O00 0.048 2200 45833 316 0

• ..J,.*.....*. L,--*,,|*''*.,,',,',,*,,|q *|,*,'',*,|,,*'.',*,

21 1.001 0.047 2270 48249 332 0
22 1.002 0.046 2220 48164 332 0
23 l.O00 0.044 2030 46136 318 0
24 1.000 0.045 2070 46000 317 0
25 1.000 0.044 1990 45227 311 0

26 1.000 0.048 2040 42500 293 0
21 1.OO1 0.045 2750 61050 420 0
28 0.999 0.044 2880 65520 451 0
29 1.000 0.045 2390 53111 366 0
30 0.999 0.044 2570 58467 403 0

_*,,*,..,,**.,*..,.* LL*..|.,*.''''''''''_*''''_''''''''''"

31 1.001 0.046 2460 53424 368 0
32 1.O01 0.045 2660 59052 407 0
33 1.001 0.046 2650 57551 396 0

34 1.000 0.047 2730 58085 400 0
35 1.002 0.044 2400 54436 375 0

|_,.,,,,.,,.°..,*..,,,.,*,.,,,.*,,. .,,*,,,..,,.**,,

36 1.001 0.048 2590 53904 371 0
37 1.002 0.045 2350 52117 359 0
38 1.001 0.045 1830 40626 280 0

• 39 0.996 0.046 2730 59586 410 0
40 l.O00 0.046 2310" 50217 346 0

l

C7-I
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t_ION CARBIDE 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

41 1.001 0.045 2770 61494 424 0
42 1.000 0.045 2310 51333 353 0
43 1.001 0.044 2700 61302 422 0
44 1.002 0.046 2250 48815 336 0
45 1.000 0.046 2550 55434 382 0

46 1.002 0.046 2070 44910 309 0
47 1.001 0.046 1710 37136 256 0
48 1.000 0.047 2690 57234 394 0
49 1.001 0.046 2970 64500 444 0
50 1.002 0.046 2120 45994 317 0
'- ' '-_-'_, "_ ..... __-,_ _c_

51 0.999 0.046 1890 41128 283 0
52 1.000 0.045 2140 47555 327 0
53 1.001 0.045 2470 54834 378 0
54 1.001 0.045 2340 51948 358 0
55 1.001 0.047 2110 44843 309 0

56 1.000 0.045 2480 55111 379 0
57 1.000 0.048 2480 51666 356 0
58 1.001 0.048 2660 55361 381 0
59 1.002 0.047 2000 42468 292 0
60 1.001 0.046 2620 56899 392 0

61 1.001 0.046 2100 45606 314 0
62 1.002 0.046 2670 57927 399 0
63 1.001 0.045 2410 53502 368 0
64 1.002 0.047 2150 45653 314 0
65 0.999 0.046 1840 40040 276 0

C7-2

1981021648-067



i

Table C8

UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

I 0.499 0.049 0 0 0 I
2 0.498 0.041 3050 149377 1029 0
3 0.498 0.045 3700 165104 1138 0
4 0.500 0.044 4150 188636 1300 0
5 0.500 0.042 3910 186190 1283 0

.**.....,....,.....=...** ..,.,***.°..,,....,........,..,

6 0.500 0.045 3350 148888 1026 0
7 0.500 0.045 3030 134666 928 0
8 0.500 0.042 3540 168571 1162 0
9 0.500 0.045 3720 165333 1139 0
I0 0.500 0.040 3960 198000 1365 0

11 0.500 0.043 3850 179069 1234 0
12 0.505 0.043 4100 188809 1301 0
13 0.502 0.042 4130 195883 1350 0
14 0.505 0.042 3530 166430 1147 0
15 0.499 0.044 3400 154855 I067 0

16 0.498 0.044 4270 194870 1343 0
17 0.499 0.044 4070 185370 1278 0
18 0.498 0.046 4290 187270 1291 0
19 0.498 0.044 3820 174333 1202 0
20 0.498 0.043 3700 172784 1191 0

21 0.497 0.044 3950 180629 12.5 0
22 0.499 0.043 3470 161718 1115 0
23 0.499 0.043 3780 176166 1214 0
24 0.501 0.045 3410 151253 1042 0
25 0.498 0.041 3420 167499 I154 0

26 0.502 0.044 4200 190148 1311 0
27 0.500 0.042 3730 177619 1224 0
28 0.500 0.043 3985 185348 1277 0
29 0.502 0.045 3540 156706 1080 0
30 0.495 0.043 3820 179469 1237 0

31 0.501 0.041 3580 174285 1201 0
32 0.500 0.044 3300 150000 1034 0
33 0.501 0.042 3940 187244 1291 0
34 0.499 0.046 4110 179053 1234 O
35 0.500 0.047 4380 186382 1285 0

|t_.t*..-.. ,,,,,.,_.,, • ,*,--,*...*_*..,**,,,*.,.,,.

36 0.501 0.046 4190 181810 1253 0

37 0.501 0.046 _640 201336 1388 0
38 0.500 0.044 4050 184090 1269 0
39 0,500 0,045 4300 191111 1317 0

40 0,500 0.045 3950 ' 175555 1210 0m_m_m _m_m m _ _ _m m m_ _mm
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3,

UNION CARBIDE8PLY UNIDIRECTIONALTENSION

SPECIMEN WIDTH THICK LOAD STRESS 3TRESS COND
NO. IN. IN. LB. PSI. NPA.

41 0.501 0.047 3050 129528 893 0
42 0.500 0.045 4500 200000 1378 0
43 0.500 0.045 4520 200888 1385 0
44 0.500 0.042 4040 192380 1326 0
45 0.500 0.045 3920 174222 1201 0 "

b

46 0.499 0.043 4050 188749 1301 0
47 0.496 0.044 0 0 0 1
48 0.499 0.045 3940 _75462 1209 0
49 0.499 0.043 4270 "9002 1372 0
50 0.500 0.044 4280 194545 1341 0

51 0.499 0.045 4200 187040 1289 0
52 0.499 0.048 4365 182239 1256 0
53 0.499 0.047 4340 185050 1275 0
54 0.499 0.045 4080 181696 1252 0
55 0.498 0.041 3150 15_275 1063 0
• ,,,........**._,_,,..**. • .***.,..**.....,.

56 0.499 0.042 3880 185132 "276 0
57 0.499 0.943 3530 164515 1134 0
58 0.499 0.040 3330 166833 I150 0
59 0.499 0.044 3740 170340 I176 0
60 0.499 0.043 3890 181292 1250 C

61 0.499 0.040 3440 172344 I188 0
62 0.499 0.042 4135 197299 1360 0
63 0.498 0.042 3260 155861 I074 0
64 0.496 0.040 3520 177419 1223 0
65 0.499 0.040 3470 151171 1042 0

66 0,497 0.043 3990 186701 1287 0
67 0.499 0.043 3500 163116 1124 0
68 0.499 0.045 4380 195056 |344 0
69 0.499 0.045 4560 203072 1400 0
70 0.500 0.047 3960 168510 1161 0

71 0.500 0.045 4320 192000 1323 0
72 0.499 0.043 4390 204595 1410 0
73 0.500 0.043 3920 182325 1257 0
74 _.500 0.044 4260 193636 1335 0
75 0.499 0.043 4120 192011 1323 0

76 0.500 0.043 3680 171162 1180 0
77 0.499 0.044 4350 198123 1366 0
78 0.499 0,044 3930 178994 1234 0
79 0.500 0.044 3980 1809C9 1247 0
80 0.499 0.041 3580 174984 1206 0
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THI_K LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

81 0.499 0.044 3960 180360 1243 0
82 0.500 0.043 3620 168372 1160 0
83 0.500 0.042 3710 176666 1218 0
84 0.500 0.045 ,,710 164888 1136 0
85 0.500 0.044 3630 165000 1137 0

i,.,,. • .,,.,.,...

86 0.500 0.042 3300 157142 1083 0

87 0.499 0.044 3670 167152 1152 0
88 0.500 0.042 3850 183333 1264 0
89 0.500 0.040 3690 184500 1272 0
90 0.501 0.040 3350 167165 1152 0

91 0.500 0.040 3260 )_3000 1123 0 •
92 0.500 0.G38 3520 185263 1277 0
93 0.500 0.046 4290 1865L1 1286 0
94 0.500 0.044 4330 196_18 1357 0
95 0.500 0.041 3890 189756 1308 0

96 0.499 0.041 3440 168141 1159 0
97 0.498 0.040 3570 179216 1275 0
98 0.499 0.040 3330 166833 1150 0
99 0.499 0.044 3970 180816 1246 0

100 0.499 0.044 3960 180360 1243 0

101 0.499 0.044 4C50 184459 1271 0
102 0.499 0.043 3960 184555 1272 0
103 0.499 0.041 3670 179383 1236 0
104 0.501 0.0_6 3900 169226 1166 0
105 0.500 0.044 3730 169545 1169 0

10_ 0.500 0.045 3710 164888 1136 0
107 0.499 0.044 3020 137547 948 0
108 0.499 0.043 3350 165447 1140 0
109 0.500 0.?43 3980 185116 1276 0
110 0.499 0.043 4160 193876 1336 0

111 0.500 0.043 3570 166046 1144 0
112 0.499 0.044 3670 167152 1152 0
113 0.500 0.043 3910 181860 1253 0
114 0.499 0.042 3630 173203 I194 0

115 0.499 0.045 4280 190603 1314 0

116 0.499 0.047 3700 157762 1087 0

117 0.4.,_ 0.042 3500 167000 1151 0
llb 0.501 0.041 3540 172338 1188 0
119 0.500 0.042 3530 168095 1159 0

120 0.500 0.044 3270 148636 1024 0
**lll**'*ll***'l-.l--*-iLlillll*-il--llllil--'lllli--*l-lilll--il-*l--l'
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

121 0.500 0.046 4110 178695 1232 0
122 0.499 0.043 3950 184089 1269 0
123 0.499 0.047 4120 175670 1211 0

124 0.498 0.047 4330 184995 1275 0
125 0.499 0.049 4140 169318 1167 0

126 0.500 0.046 4560 198260 1367 0
127 0.499 0.043 4150 193410 1333 0
128 0.500 0.045 4120 183111 1262 0
129 0.499 0.045 4160 185259 1277 0
130 0.500 0.047 3810 162127 11"7 0

131 0.498 0.045 4130 184292 1270 0
132 0.499 0.045 4000 178134 1228 0
133 0.500 0.046 4495 195434 1347 6
134 0.501 0.043 3970 184282 1270 6
135 0.500 0.042 3850 183333 1264 6

136 0.500 0.043 3855 179302 1236 6
137 0.500 0.042 4060 193333 1333 6
138 0.500 0.045 4720 209777 1446 6
139 0.500 0.047 4595 195531 1348 6
140 0.500 0.043 3835 178372 1229 6

141 0.499 0.044 3420 155766 1074 6
142 0.500 0.044 3515 159772 1101 6

143 0.500 0.041 3995 194878 1343 6
144 0.501 0.044 3685 167165 1152 6

145 0.500 0.043 3060 142325 981 6

146 0.500 0.¢)43 3715 172790 1191 6
147 0.500 0.t45 4215 187333 1291 6
148 0.500 0.044 3915 177954 1226 6
149 0.500 0.045 4260 189333 1305 6
150 0.502 0.044 3685 166832 ll50 6

151 0.498 0.042 3550 169726 1170 6

152 0.500 0.044 4055 184318 1270 6
153 0.500 0.044 4185 190227 1311 6

154 0,498 0.042 4110 196500 1354 0
155 0.498 0.043 4125 192630 1328 0

156 0.501 0.042 3555 168947 1164 0
157 0.502 0.042 3810 180705 1245 0
158 0.501 0,045 4150 184076 1269 0

159 0.501 0.043 3665,_ 170124 1173 0
160 b.502 0.043 4295 198971 1371 0
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS CON])

NO. IN. IN. LB. PSI. MPA.

161 0.501 0.043 4120 191245 1318 0
162 0.502 0.041 4160 202118 1393 0
163 0.500 0.043 3935 183023 1261 0
164 0.500 0.044 3700 168181 1159 0
165 0.503 0.040 4000 198807 1370 0

_.,_,_-_ ........

166 0.502 0.042 3930 186397 1285 0
167 0.503 0.041 3625 175774 1211 0
168 0.502 0.042 4030 191140 1317 0
169 0.502 0.044 3755 170001 1572 0
170 0.501 0.042 4530 215283 1484 0

171 0.502 0.042 4280 202997 1399 0
172 0.502 0.041 4250 206491 1423 0

173 0.503 0.040 3875 192594 1327 0 l
174 0.502 0.046 4210 182314 1257 0 _
175 0.505 0.043 4335 199631 1376 0

i._..,.,,,,,*****.,, ..***** **_L*_*_*_*.,,*,,*.

I;
176 0.507 0.044 4170 186928 1288 0 l
177 0.504 0.046 4955 213724 1473 0 i
178 0.505 0.044 4565 20544_ 1416 0
179 0.505 0.045 4645 204400 1409 0
180 0.501 0.042 4125 196036 1351 0

-_-._-_, _._,rA..,,_A._ _ _ ,_,_

181 0.502 0.045 4350 192563 1327 0
182 0.500 0.047 4445 189148 1304 0
183 0.497 0.046 4470 195520 1348 0
184 0.495 0.048 3940 165824 1143 0
185 0.501 0.044 4280 194157 1338 0

186 0.501 0.041 3515 171121 1179 0
187 0.501 0.044 4750 215478 1485 0
188 0.501 0.046 382G 165755 1142 0
189 0.500 0.045 4855 215777 1487 0
190 0.502 0.045 4560 201859 1391 0

191 0.489 0.042 4210 204985 1413 0
192 0.503 0.043 4260 196957 1358 0
193 0.500 0.044 4190 190454 1313 0
194 0.502 0.043 3510 162605 1121 0

195 0.492 0.043 4095 193562 1334 0 |

(
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Table C9

UNION CARBIDE 12PLY UNIDIRECTIONA_ TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

1 0.503 0.065 5830 178314 1229 0
2 0.499 0.066 6480 196757 1356 0
3 0.504 0.065 6510 198717 1370 0

"i 4 0.499 0.060 6275 209585 1445 0
5 0.499 0.063 5700 181315 1250 0

6 0.501 0.062 6450 207649 1431 0
7 0.502 0.066 6395 193015 1330 0
8 0.502 0.065 6830 209316 1443 0
9 0.502 0.067 6370 189391 1305 0

10 0.498 0.064 6030 189194 1304 0

II 0.499 0.066 5490 166697 1149 0
12 0.498 0.065 5960 184121 1269 0
13 0.504 0.069 6130 176270 1215 0
14 0.498 0.067 5935 177875 1226 0
15 0.498 0.068 0 0 0 1

16 0.504 0.067 6800 201374 1388 0
17 0.496 0.062 0 0 0 1
18 0.502 0.061 4210 137482 947 0
19 0.500 0.065 5630 173230 1194 0
20 0.500 0.067 6090 181791 1253 0

21 0.503 0.066 6310 190071 1310 0
22 0.502 0.064 0 0 0 1
23 0.500 0.063 6120 194285 1339 0
24 0.499 0.062 5710 184562 12_2 0
25 0.502 0.068 6920 202718 1397 0

26 0.499 0.067 6860 20:'_ 1414 0
27 0.502 0.065 6910 2_, 1460 0
28 0.499 0.067 6270 187. 1293 0
29 0.501 0.064 5285 16482U 1136 0
30 0.501 0.062 0 0 0 1

31 0.502 0.067 7050 209609 1445 0
32 0.504 0.066 0 0 0 1
33 0.503 0.064 5660 175820 1212 0

34 0.502 0.065 6650 203800 1405 0
35 0.504 0.066 5150 154822 1067 0

36 0.502 0.065 6750 206864 1_26 0
37 0.503 0.065 7020 214711 1480 0

i' 38 0.503 0.063 5850 184606 1272 0
39 0.502 0.065 6550 200735 1384 0
40 0.502 0.067 5790* 172147 1186 0
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION

' SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.503 0.068 6870 200853 1384 0
42 0.502 0.066 6770 204334 1408 0
43 0.504 0.064 5790 179501 1237 0
44 0.502 0.067 5900 175417 1209 0

, 45 0.503 0.068 6400 187112 1290 0

46 0.505 0.068 6960 202679 1397 0
r 47 0.505 0.065 6490 197715 1363 0

48 0.503 9.066 0 0 0 1
49 0.501 0.063 6050 191680 1321 0
50 0.505 0.063 6000 188590 1300 0

51 0.504 0.066 6230 187289 1291 0
52 0.505 0.067 6020 177922 1226 0
53 0.505 0.068 6550 190739 1315 0
54 0.502 0.065 0 0 0 1

55 0.503 0.064 .6065 188400 1299 0
_'-_,'-,, _ _,_'-,_ ' %,_"-A-A_'-A'-_ '-A-,_'¢_ ,

56 0.503 0.066 5800 174709 1204 0
57 0.503 0.064 6260 194458 1340 0
58 0.503 0.066 6675 201066 1386 0
59 0.503 0.066 6745 203174 1400 0
60 0.503 0.062 6135 196722 1356 0

61 0.504 0.063 6135 193216 1332 0
62 0.504 0.064 5530 171440 1182 0
63 0.504 0.065 5570 170024 1172 0
64 0.502 0.067 6610 196527 1355 0
65 0.504 0.065 5990 182844 1260 0

t

66 0.504 0.068 6355 185428 1278 0
67 0.504 0.066 5945 178721 1232 0
68 0.504 0.069 6490 186622 1286 0
69 0.505 0.068 7080 206173 1421 0
70 0.504 0.063 6125 192901 1330 0

71 0.504 0.063 6155 193846 1336 0
72 0.502 0.063 5335 168690 1163 0
73 0.504 0.061 5_95 194997 1344 0
74 0.50_ 0.064 7025 217788 1501 0

75 0.505 0.065 5945 181111 1248 0

76 0.505 0.065 5910 180045 1241 0
77 0.506 0.068 5725 166385 1147 0
78 0.507 0.066 5785 172882 1192 0
79 0.506 0.068 6910 200825 1384 0
80 0.505 0.066 6870 206120 1421 0
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRERS STRESS COND
NO. IN. IN. LB. PSI. MPA.

81 0.506 0.063 5900 185080 1276 0

82 0.506 0.063 6180 193864 1336 0
_3 0.506 0.062 5770 183921 1268 0

84 0.506 0.063 6015 188688 1301 0
85 0.504 0.065 6885 210164 1449 0

86 0.505 0.068 6625 192923 1330 0
87 0.506 0.067 6315 186272 1284 0
88 0.505 0.066 5580 167416 1154 0
89 0.505 0.065 6265 190860 1315 0

90 0.504 0.063 6160 194003 1337 0

91 0.506 0.067 6250 184354 1271 0
92 0.505 0.069 6675 191562 1320 0
93 0.505 0.068 6250 182003 1254 0
94 0.506 0.067 5970 176095 1214 0
95 0.505 0.065 5980 182178 1256 0

96 0.502 0.061 6170 201489 1389 0
97 0.502 0.066 6430 194072 1338 0
98 0.503 0.068 7420 216933 1495 0
99 0.503 0.068 6935 202754 1397 0

100 0.504 0.067 6455 191157 1318 0

101 0.503 0.067 6500 192872 1329 0
102 0.503 0.064 5925 184051 1269 0
103 0.503 0.067 6865 203703 1404 0
104 0.504 0.069 7215 207470 1430 0
105 0.503 0.069 7090 204281 1408 0

106 0.503 0.067 6965 206670 1424 0

107 0.504 0.062 5615 179691 1238 0
108 0.504 0.065 6785 207112 1428 0
109 0.503 0.068 7410 216641 1493 0
llO 0.504 0.068 6835 199433 1375 0

111 0.503 0.068 6105 178487 1230 0
112 0 504 0.066 6635 199464 1375 0

113 0.503 0.063 6445 203382 1402 0
114 0.503 0.066 6800 204831 1412 ' 0
115 0.503 0.069 658_ 189731 _ 1308 0

116 0.504 0.070 7540 213718 1473 0
117 0.503 0.067 6485 192427 1326 0
118 0.504 0.063 6220 195893 1350 0
119 0.505 0.064 6115 189201 1304 0
120 0.503 0.063 6075" 191706 1321 0

C9-3
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UNION CARBIDE12PLY UNIDIRECTIONALTENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NC. IN. IN. LB. PSI. MPA.

121 0.505 0.063 6715 211063 1455 0
122 0.504 0.063 6365 200459 1382 0
123 0.508 0.063 6400 199975 1378 0
124 0.504 0.066 6125 184132 1269 0
125 0.504 0.066 5550 166847 1150 0

126 0.503 0.067 6315 187383 1292 0
127 0.504 0.063 5580 175736 1211 0
128 0.505 0.067 6950 205408 1416 0
129 0.504 0.063 6540 205971 1420 0
130 0.504 0.061 6005 195322 1346 0

131 0.506 0.063 6430 201706 1390 0
132 0.504 0.062 6425 205613 1417 0
133 0.505 0.062 6115 195305 1346 0
134 0.505 0.062 5980 190993 1316 0
135 0.505 0.062 5975 190833 1315 0

136 0.505 0.064 5750 177908 1226 0
137 0.504 0.064 5915 183376 1264 0
138 0.505 0.065 5740 174866 1205 0
139 0.505 0.067 7065 208807 1439 0

C9-4
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Table CIO

UNION CARBIDE 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 0.249 0.045 765 68273 470 0
2 0.249 0.042 535 51157 352 0
3 0.250 0.042 530 50476 348 0
4 0.250 0.042 630 60000 413 0
5 0.249 0.041 560 54853 378 0

_ _ ..___

6 0.250 0.041 655 63902 440 0
7 0.250 0.040 635 63500 437 0
8 0.250 0.042 655 62380 430 0
9 0.250 0.043 725 67441 465 0

10 0.250 0.041 650 63414 437 0

11 0.250 0.042 725 69047 476 0
12 0.250 0.042 645 61428 423 0
13 0.250 0.042 755 71904 495 0
14 0.250 0.042 590 56190 387 0
15 0.250 0.041 625 60975 420 0

16 0.250 0.040 720 72000 496 0
17 0.249 0.041 665 65138 449 0
18 0.249 0.041 545 53384 368 0
19 0.251 0.041 485 47128 324 0
20 0.249 0.042 560 53547 369 0

21 0.249 0.045 635 56671 390 0
22 0.250 0.045 815 72444 499 0
23 0.250 0.044 785 71363 492 0
24 0.249 0.043 770 71915 495 0
25 0.250 0.044 590 53636 369 0

26 0.250 0.044 845 76818 529 0
27 0.250 0.043 785 73023 503 0
28 0.250 0.043 810 75348 519 0
29 0.249 0.045 790 70504 486 0
30 0.250 0.044 560 50909 351 0

31 0.250 0.043 795 73953 509 0
32 0.251 0.044 790 71532 493 0
33 0.250 0.042 740 70476 485 0
34 0.250 0.042 805 76666 528 0
35 0.251 0.042 660 62606 431 0

' A-_ _ _,_ _ __

36 0.250 0.042 730 69523 479 0
37 0.250 0.044 855 77727 535 0
_8 0.250 0.043 730 67906 468 0
39 0.25C 0.043 825 76744 529 0
40 0.249 0.043 678 62575 431 0

ClO-I
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UNION CARBIDE8PLY CROSSPLYCOMPRESSION

SPECIMEN WIDTH THICK LOAD STRESq STRESS COND
NO. IN. IN. LB. PSI. NPA.

41 0.250 0.044 750 68181 470 0
42 0.250 0.046 795 69130 476 0
43 0.250 0.046 655 56956 392 0
44 0.250 0.044 745 67727 466 0
45 0.250 0.041 585 57073 393 0

46 0.250 0.042 755 71904 495 0
47 0.250 0.043 725 67441 465 0
48 0.250 0.043 730 67906 468 0
49 0.250 0.043 790 73488 506 0 °
50 0.250 0.043 695 64651 445 0

51 0.250 0.043 710 66046 455 0
52 0.249 0.044 835 76213 525 0
53 0.249 0.045 865 77197 532 0
54 0.250 0.044 675 61363 423 0
55 0.250 0.044 735 66818 460 0

56 0.250 0.044 755 68636 473 0
57 0.250 0.045 850 75555 520 0
58 0.250 0.046 975 84782 584 0
59 0.250 0.045 795 70666 487 0
60 0.250 0.043 770 71627 493 0

61 0.250 0.045 815 72444 499 0
62 0.251 0.044 765 69268 477 0
63 0.250 0.044 720 65454 451 0
64 0.250 0.043 675 62790 432 0
65 0.249 0.044 700 63891 440 0

66 0.249 0.044 775 70737 487 0
67 0.250 0.044 845 76818 529 0
68 0.250 0.042 775 73809 508 0
69 0.250 0.043 750 69767 481 0
70 0.250 0.043 530 49302 339 0

_"k'_".P_-_-__*'_ ...... _ ........ _ ...... _........... .............

71 0.250 0.044 660 60000 413 0
72 0.250 0.044 400 36363 250 0
73 0.249 0.044 930 84884 585 0
74 0.250 0.043 685 63720 439 0
75 0.250 0,042 770 73333 505 0

76 0.249 0.043 725 67712 466 0
77 0.250 0.043 740 68837 474 0
78 0.250 0.042 570 54285 374 0

79 0.250 0.043 790 73488 506 0
80 0.250 0.044 525 47727 329 0
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_B

UNION CARBIDE8PLY CROSSPLYCOIqPI_SSION

SPECIIIEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. IqPA.

81 0.250 0.045 825 73333 505 0
82 0.248 0.045 830 74372 512 0

• 83 0.249 0.045 825 73627 507 0

_ 84 0.250 0.045 770 68444 471 0
. 85 0.250 0.045 730 64888 447 0

*,,._|_l,**l**,- ***,,**,**,*..*.*l****...**..*.**,*,,. ,,..,,,o

86 0.250 0.046 610 53043 365 0
87 0.250 0.044 690 62727 432 0
88 0.250 0.044 690 62727 432 0
89 0.250 0.042 655 62380 430 0
90 0.250 0.042 635 60476 416 0

.,o.,. ,,..,...,_,,,,,,.,,**,,..,******,_,_l,,i

91 0.250 0.043 690 64186 442 0 i
92 0.250 0.044 700 63636 438 0
93 0.250 0.044 730 66363 457 0
94 0.250 0.044 685 62272 429 0
95 0.250 0.044 765 69545 479 0

-A'__,_t__" ................................

96 0.250 0.044 680 61818 426 0
97 0.250 0.044 825 75000 517 0
98 0.250 0.044 675 61363 423 0
99 0.250 0.043 760 70697 487 0

100 0.250 0.044 675 61363 423 0
,I,.,,,, ****,.**o,,**,,**,***,,***,,.*,,.,,,,*.*,*

101 0.250 0.044 765 69545 479 0
102 0.250 0.044 715 65000 448 0
103 0.250 0.044 670 60909 419 0
104 0.251 0.043 750 69489 479 0
105 0.249 0.043 740 69113 476 0

,,l*****,,.,,,l**..,...*...,...i..,*,.*.,.*,**,,,,*-*,,,,**,*, ,,*.,,

106 0.250 0.064 810 73636 507 0
107 0.250 0.043 755 70232 484 0
108 0.250 0.043 830 77209 532 0
109 0.250 0.062 755 71904 495 0
llO 0.250 0.044 525 47727 329 0

111 0.250 0.044 875 79545 548 0
112 0.250 0.045 790 70222 484 0
113 0.250 0.043 805 74883 516 0

; 114 0.250 0.044 790 71818 49_ 0
r 115 0.250 0.041 685 66829 460 0

116 0.250 0.043 765 71162. 490 0
I17 0.249 0.046 735 67086 462 0
I18 0.250 0.045 570 50666 349 0
119 0.250 0.045 655 58222 401 0
120 0.249 0.045 _75 69165 476 0

................... _,,_._.._._,._,.__ .... __-_ ...... _ ..... _-_

i
..
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UNIONCARBIDE8PLY CROSSPLYCONPRESSION

SPECINEN WIDTH THICK LOAD STI_SS STRESS COND
NO. IN. IN. LB. PSI. NPA.

121 0.250 0.045 710 63111 435 0
122 0.249 0.046 835 72900 502 0
123 0.250 0.044 _95 63181 435 0
124 0.250 0.044 655 59545 410 0

"_ 125 0.249 0.044 755 68912 47_ 0
b

126 0.250 0.045 830 )3777 508 0

,t

cto-4
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Table Cll

UNION CARBIDE I2PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
: NO. IN. IN. LB. PSI. I'fPA.

1 0.250 0.062 2400 154838 1067 0
2 0.250 0.057 2310 162105 1117 0

,: 3 0.251 0.057 2520 176137 1214 4
4 0.249 0.059 2545 173235 1194 0
5 0.250 0.059 2635 178644 1231 0

6 0.251 0.059 2465 166452 1147 0

7 0.251 0.059 2605 175906 1212 0
8 0.250 0.059 2610 176949 1219 0

9 0.250 0.057 2610 183157 1262 0

I0 0.250 0.059 2475 167796 115_ 0

11 0.250 0.061 2840 186229 1284 0

12 0.250 0.061 2665 174754 1204 0

13 0.250 0.059 2435 165084 1138 0

14 0.250 0.058 2940 20275 _ 1398 0

15 0.249 0.060 2645 177041 1220 0

:6 0.250 0.058 2675 184482 1272 0

17 0.251 0.059 2635 177932 1226 0

18 0.251 0.059 3055 206293 1422 0

19 0.251 0.059 2910 196502 1354 0

20 0.250 0.060 2810 187333 1291 0

21 0.251 0.060 2875 190903 1316 0

22 0.250 0.061 2545 166885 1150 0
23 0.251 0.060 2680 177954 1226 0

24 0.251 0.062 2640 169644 1169 0

25 0.250 0.065 0 0 0 I

26 0.251 0.064 3415 212587 1465 0

27 0.251 0.064 3245 202004 1392 0

28 0.251 0.059 2545 171854 I184 0

29 0.251 0.058 2340 160736 1108 0

30 0.251 0.057 2210 154469 1065 0

31 0.250 0.060 2645 176333 1215 0

32 0.251 0.060 2865 190239 1311 0

33 0.251 0.060 2865 190239 1311 0
34 0.250 0.058 2265 156206 1077 0

35 0.250 0.058 2305 158965 1096 0

36 0.250 0.059 2675 181355 1_50 0
37 0.252 0.060 2725 180224 1242 0

38 0.252 0.062 2970 190092 1310 0
39 0.250 0.068 3550 208823 1439 0
40 0.250 0.068 3hlO 200588 1383 0

CII-I
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UNIONCARBIDE12PLY UNIDIRECTIONALCOI,flDRESSION

SPECII'Q,N WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. lB. PSI. I'WA.

41 0.251 0.064 3205 199514 1375 0
42 0.250 0.063 2845 180634 1245 0
43 0.250 0.063 2940 186666 1287 0
44 0.250 0.064 0 0 0 I
45 0.251 0.063 2895 183077 1262 0

........... _ ............ _._ .... _._ .........................................

46 0.250 0.062 2345 I_1290 1043 0
_I 0.250 0.060 2465 164333 1133 0
48 0.250 0.062 2570 165806 1143 0
49 0.250 0.062 2870 185161 1276 0
50 0.251 0.065 3310 20288v 1398 0

51 0.250 0.065 3010 185230 1277 0
52 0.250 0.06_ 3010 185230 1277 0
53 0.250 0.064 2965 185312 1277 0
54 0.251 0.064 2610 162475 1120 0
55 9.250 0.063 2455 155873 1074 0

56 0.250 0.064 2650 165625 1141 0
57 d.250 0.061 2810 184262 1270 0
58 0.250 0.061 2445 160327 1105 0
59 0.250 0.062 2715 175161 1207 0
60 0.250 0.064 2565 160312 1105

61 0.250 0.061 2360 154754 1067 0
62 0.250 0.061 2535 166229 I146 0
63 0.250 0.061 2565 168196 1159 0
64 0.250 0.064 3570 223125 1538 0
65 0.248 0.064 3180 200352 1381 0

....,,...,.,... .,,,.,.,,,,,,,,,,,,,.,,,..,.,,,.|..|.,.,.,.,,,,...,,,.

66 0.250 0.057 2620 183859 1267 0
67 0.250 0.059 3015 204406 1409 0
68 0.250 0.062 3045 196451 1354 0
69 0.250 0.062 2305 ?_8709 1025 0
70 0.250 0.064 3080 192500 1.327 0

71 0.250 0.062 2740 176774 1218 0
72 0.250 0.063 3050 193650 1335 0
73 0.250 0.063 3075 195238 1346 0
74 0,251 0.062 2640 169644 1169 4
75 0.250 0.061 3005 197049 1358 0

76 0.250 0.057 2745 192631 1328 0
77 0.250 0.058 2505 172758 1191 0
78 0.250 0.058 2570 177241 1222 0
79 0.251 0.063 3175 200784 1384 0
80 0.251 0.061 2745 179282 1236 0

ui_,|.,.,,,,_,,,...,,,,,,.,,_,,,,,,,,,,,,,,,,,_,,,,,,,,,.,,,.,,,,,,,,,_
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UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION

SPECII_EN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

81 0.249 0.065 3185 196787 1356 0
82 0.250 0.063 3145 199682 1376 0
83 0.251 0.064 3220 200448 1382 0
84 0.249 0.063 2705 "2435 1188 0
85 0.250 0.063 2915 185079 1276 0

86 0.251 0.061 2940 192018 1323 0
87 0.250 0.061 3015 197704 1363 0
88 0.250 0.063 3345 212380 1464 0 I
89 0.250 0.062 3470 223870 1543 0
90 0.26_ 0.060 2415 160358 1105 0

91 0.250 0.059 2510 170169 1173 0 _-
92 0.251 0.059 2440 164764 1136 0 t

93 0.250 0.060 2685 179000 1234 0
94 0.250 0.060 2865 191000 1316 0
95 0.250 0.063 2465 164333 1133 0

?

_6 0.251 0.058 2705 185808 1281 0 [
97 0.250 0.058 2345 161724 111_ 0
98 0.250 0.059 3110 210847 1453 0 !

99 0.251 0.063 3215 203313 1401 0
100 0.250 0.064 3140 19625n 1353 0 I

* o oo o o _ o o o , , ,t,

101 0.250 0.062 2965 191290 1318 0
102 0.250 0.061 2835 18590! 1281 0
103 0.250 0.062 2910 187741 1294 0
104 0.250 0.062 2685 173225 1194
105 0.250 0.064 2810 175625 1210 0

...... _;_-_-_;c'k" " " "_%__ _ ;N_ _ _ _""_'_._

106 0.251 0.061 2600 169812 1170 0

107 0.250 0.06_ 2565 168196 1159 0
108 0.249 0.060 3050 204149 1407 0
109 0.250 0.061 297_ 195081 134_ 0
110 0.251 0.060 2770 183930 1268 0

111 0.250 0.060 2710 180666 1245 0
112 0.250 0.063 3225 204761 1411 0
113 0.251 0.062 2860 183781 1267 O
114 0 251 0.062 2875 184744 127_ 0
115 0.250 0.062 3110 200645 13_3 0

116 0.250 0.062 3250 2_9677 1445 0

If7 0.251 0.065 3235 19828_ 1367 0
I18 0.251 0.064 3340 207918 1433 0

ll9 0.251 0.063 3110 196673 1356 0

120 0.250 0.062 3YIO 200645 1383 0

C11-3
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UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

i NO. IN. IH. LB. PSI. MPA.

"_ 121 0.251 0.061 3160 206387 1423 0
122 0.251 0.060 2970 197211 1359 0

/

i 123 0.251 0.061 2945 192345 1326 0
_ 124 0.251 0.061 5040 198550 1369 0

._
' _ 125 0.251 0.062 3065 196954 1357 0

Imalllllll,I,.Olltllla,*tle

126 0.250 0.061 2915 191147 1317 0
127 0.251 0.000 3400 211653 1459 0
128 0.250 0.065 3305 203384 1402 0

i
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Table C12

= NARNCO TASK 3 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 1.002 0.047 2700 57332 395 0
2 1.000 0.052 2810 54038 372 0
3 1.003 0.052 2420 46399 319 0
4 1.002 0.050 2640 52694 363 0

7 5 1.002 0.052 3180 61031 420 0

6 1.001 0.047 2650 56326 388 0
7 1.001 0.048 2500 52031 358 0
8 1.002 0.048 3010 62583 431 0

: 9 1.002 0.050 2840 56686 390 0
10 1.002 0.047 2970 63065 434 0

11 0.998 0.050 2810 56312 388 0
12 1.001 0.050 2730 54545 376 0
13 1.002 0.050 3200 63872 440 0
14 1.000 0.048 2810 58541 403 0
15 0.999 0.052 2220 42735 294 0

16 1.002 0.051 3210 62815 433 0
17 1.001 0.052 3310 63590 438 0
18 0.999 0.052 2560 49280 339 0
19 1.001 0.050 2540 50749 349 0
20 1.001 0.050 2940 58741 405 0

21 1.002 0.049 2650 53973 372 0
22 1.001 0.049 3280 66871 461 0
23 1.001 0.051 2690 52692 363 0
24 1.000 0.049 2780 56734 391 0
25 1.001 0.050 3350 66933 461 0

26 1.001 0.051 3080 60331 415 0
27 0.999 0.051 2880 56527 389 0
28 1.001 0.049 2930 59736 411 0
29 1.002 0.050 2800 55888 385 0
30 1.001 0.047 2660 56539 38_ 0

31 1.002 0.051 2980 58314 402 0
32 1.002 0.053 3180 59880 412 0
33 1.001 0.050 2810 56143 387 0
34 1.001 0.050 2980 59540 410 0
35 1.001 J.050 2620 52347 360 0

36 1.001 0.049 2970 60_51 417 0
37 1.001 0.051 2650 51908 357 0
38 1.001 0.048 2550 53071 365 0

. 39 1.001 0.051 3000 58764 405 0

40 1.001 0.050 2880 57542 396 0

_' C12-1
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NARNCO TASK 3 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

41 1.001 0.049 2770 56474 389 0
42 1.002 0.050 2800 55888 385 0
43 1.001 0,050 2530 50549 348 0

44 1.000 0.049 3030 61836 426 045 1,000 0.051 2810 55098 379 0

46 1.001 0.048 3270 68056 469 0
47 1.001 0.049 2550 51988 358 0
48 1.002 0.052 2600 49900 344 0
49 1.002 0.049 2530 51529 355 0
50 1.002 0.052 2930 56233 387 0

• __A'k____'_r

51 1.001 0.050 2690 53746 370 0 i _

52 1.003 0.052 2940 56369 388 0 l
53 1.001 0.049 2510 51173 352 0
54 1.002 0.052 2760 52970 365 0
55 1.000 0.049 2640 53877 371 0

56 1.001 0.048 3290 68473 472 0
57 1.000 0.049 2420 49387 340 0
58 1.001 0.051 3250 63661 438 0
59 1.002 0.047 2850 60517 417 0
60 1.001 0.047 2420 51437 354 0

61 1.002 0.047 3060 64976 448 0
62 1.001 0.052 2600 49950 344 0
63 1.001 0.049 3010 61367 423 0
64 1.001 0.051 2360 46228 318 0
65 1.002 0,050 3050 60878 419 0

66 1.002 0.049 2550 51936 358 0

C12-2
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_ Table C13

NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

7"
1 0.499 0.048 4915 205202 1414 0
2 0._99 0.047 4680 199548 1375 0
3 0.499 0.046 5030 219133 1510 0
4 0.498 0.047 4900 209348 1443 0
5 0.499 0.047 4600 196136 1352 0 *

6 0.493 0.049 4960 205323 1415 0
7 0.499 0.049 4820 197128 1359 0
8 0.499 0.049 4765 194879 1343 0
9 0.498 0.048 4690 196201 1352 0

10 0.498 0.050 4370 175502 1210 0

11 0.499 0.043 3300 153795 1060 0
12 0.498 0.048 _035 210634 1452 0 ;
13 0.499 0.048 4870 203323 1401 0
14 0.498 0.048 4420 184906 1274 0
15 0.499 0.050 4910 196793 1356 0

16 0.499 0.050 4575 183366 1264 0
17 0.499 0.048 4220 176185 1214 O
18 0.499 0.049 4810 196719 1356 0
19 0.499 0.049 5000 204490 1409 0
20 0.499 0.048 4570 190798 1315 0

21 0.498 0.048 4780 199966 1378 0
22 0.499 0.045 4460 198619 1369 5
23 0.496 0,046 4560 199859 1378 0
24 0.499 0.050 5035 2,1803 1391 0
25 0.498 0.051 4820 189778 1308 0

26 0,499 0.051 5280 207473 1430 0
27 0.497 0.049 4890 199991 1378 0
28 0._98 0.048 4810 201221 1387 0
29 C.493 0.048 4660 194946 1344 0
30 0,498 0.049 5220 213916 1474 0

31 0.499 0.050 4965 198997 1372 0
32 0.499 0.050 4520 181162 1249 0
33 0.499 0,048 5070 211673 1459 0
34 0.000 0.000 0 0 0 1
35 0.498 0.050 4380 175903 1212 0

36 0.499 0.051 4925 193524 1334 0
37 0.499 0.050 4730 189579 1307 0
38 0.499 0.051 4880 191756 1322 0
39 0.496 0.049 4630 1905_3 13J3 0
40 0.498 0.052 4505 173965 1199 0

Clj-I
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l

NARNCOTASK 3 8PLY UNIDIRECTIONAL TENSION t_:

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. I_A.

41 0.498 0.051 4970 195684 1349 0 |

42 0.499 0.050 4910 196793 1356 0
43 0.499 0.049 4915 201014 1385 0
44 0.500 0.052 4510 173461 1196 0
45 0.498 0.052 4420 170682 1176 0

46 0.499 0.051 4120 161892 1116 0
47 0.499 0.050 4590 183967 1268 0
48 0.500 0.051 4800 188295 1297 0
49 0.497 0.051 4450 17556J 1210 0
50 0.499 0.047 4200 179081 1234 0

51 0.499 0.050 5000 200400 1381 0
52 0.498 0.051 51!0 201196 1387 0
53 0.499 0.049 3750 153367 1057 0
54 0.499 0.050 4830 193587 1334 0
55 0.497 0.048 3470 145456 1002 0

56 0.499 0.049 3650 14q278 1029 0
57 0.499 0.051 5000 196471 1354 0
58 0.499 0.052 4235 163211 1125 0
59 0.499 0.053 5500 207963 1433 0
60 0.497 0.051 5050 199234 1373 0

61 0.497 0.05. 4090 164587 1134 0
62 0.499 0.052 "4340 167257 1153 7
63 0.499 0.052 5180 199630 1376 0
64 0.499 0.051 5100 200400 1381 0
65 0.499 0.051 4715 185272 1277 0

66 0.499 0.051 4770 187433 1292 0
67 0.500 0.051 4780 187450 1292
68 0.498 0.051 4770 187810 1294 0
69 0.4q8 0.051 4680 184266 1270 0
70 0.500 0.050 4650 186000 1282 0

,._._.__LL L *'k'A'k"lr4rk"k*

71 0.502 0.049 4940 200829 1384 0
72 0.500 0.042 3500 166666 1149 0
73 0.500 0.051 4830 189411 1305 0
74 0.500 0.049 4960 202448 1395 0
75 0.500 0.050 5160 206400 1423 0

76 0.500 0.049 4820 196734 1356 0
77 0.496 0.049 4240 174456 1202 0
78 0.500 0.050 4670 186800 1287 0
79 0.501 0.050 4970 198403 1367 0

80 0.500 0.052 4680 180000 1241 0

c13-2
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!

P.

NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

)

81 0.501 0.052 5600 214954 1482 0

82 0.496 0.052 4430 171758 1184 0

" 83 0.500 0.048 3920 163333 1126 0
84 0.499 0.051 4870 191363 1319 0

\ 85 0.500 0.051 5410 212156 1462 0

- 86 0.500 0.051 5010 196470 1354 0
87 0.502 0.052 5150 197287 1360 0
88 0.499 0.048 5010 209168 1442 0
89 0.500 0.049 3970 162040 1117 0
90 0.501 0.049 4880 198786 1370 0

91 0.500 0.050 4880 195200 1345 0
92 0.501 0.052 4580 175802 1212 0
93 0.500 0.051 4740 185882 1281 0
94 0.501 0.048 4020 167165 1152 0
95 0.501 0.052 4580 175802 1212 0

96 0.500 0.051 5030 197254 1360 0
97 0.501 0.050 4760 190019 1310 0
98 0.500 0.051 4650 182352 1257 0
99 0.495 0.053 4270 162759 1122 0

100 0.500 0.048 3470 144583 996 0

101 0.501 0.049 4860 197971 1365 0
102 0.499 0.047 4540 193578 1334 0
103 0.500 0.051 4530 177647 1224 0
104 0.500 0.050 4470 178800 1232 0
105 0.500 0.046 4300 186956 1289 0

,,,***,**,,.,*,,

106 0.501 0.051 4820 188642 1300 0

107 0.499 0.050 4900 196392 1354 0
108 0.500 0.048 4480 186666 1287 0
109 0.499 0.048 4710 196643 1355 0
110 0.499 0.049 4910 200809 1384 0

111 0.499 0.046 4070 177311 1222 0
112 0.499 0.050 4330 173547 1196 0
113 0.499 0.047 4770 203385 1402 0
114 0.500 0.048 4360 181666 1252 0
115 0.500 0.049 4770 194693 1342 0

RllittIBlitti_.tB liitlttitmililtmttlmmml6titai-.mittllitlt

116 0.500 0.045 4190 186222 1284 0
117 0.501 0.050 4800 191616 1321 0
118 0.500 0.049 4820 196734 1356 0
119 0.500 0.049 4730 193061 1331 0
120 0.498 0.048 4_30 176957 1220 0

C13-3
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

121 0.500 0.050 4970 198800 1370 0
122 0.500 0.052 5490 211153 1455 0

, 123 0.499 0.050 4370 175150 1207 0
124 0.500 0.050 4720 188800 1301 0

125 0.500 0.052 4530 174230 1201 0

126 0.498 0.051 4790 188597 1300 0
_ 127 0.500 0.049 4050 165306 1139 0

128 0.503 0.050 4780 190059 1310 0
129 0.500 0.049 4670 190612 1314 0
130 0.500 0.050 4790 191600 1321 0

131 0.000 0.000 0 0 0 3
132 0.500 0.050 5100 204000 1406 0
133 0.492 0.049 4320 179193 1235 0
134 0.486 0.045 4255 194558 1341 6
135 0.699 0.049 4410 180360 1243 6

_-_-_-,_-_k_=,_-_ • , ,____-:, ..-__

136 0.500 0.049 5130 209387 1443 6
137 0.501 0.049 4660 189824 1308 6
138 0.500 0.048 4870 202916 1399 6
139 0.500 0.048 4775 198958 1371 6
140 0.500 0.048 4440 185000 1275 6

141 0.501 0.047 4975 211279 1456 6
142 0.501 0.046 4745 205892 1419 6
143 0.500 0.046 4790 208260 1435 6
144 0.500 0.047 4620 196595 1355 6
145 0.498 0.046 4560 199057 1372 6

_ ..___-k-k'A'A-k_'-k'#'/,-k-k

146 0.500 0.048 5060 210833 1453 6
147 0.500 0.047 5055 215106 1483 6
148 0.500 0.049 5295 216122 1490 6
149 0.500 0.048 4995 208125 1435 6
150 0.500 0._48 0 0 1

151 0.500 0.050 4995 199800 1377 6
152 0.501 0.050 5410 215968 1489 6
153 0.500 0.048 4795 199791 1377 6
154 0.501 0.049 5060 206118 1421 6
155 0.500 0.049 4690 191428 1319 0

156 0.501 0.048 5140 213739 1473 0
157 0.501 0.050 5105 203792 1405 0
158 0.504 0.049 5005 202664 1397 0
159 0.501 0.049 0 0 0 1
160 0.500 0.047 4485 190851 1315 0

C13-4
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

161 0.501 0.050 4745 189421 1306 0
162 0.500 0.050 5345 213800 1474 0
163 0.502 0.048 4690 194638 1342 0
164 0.501 0.049 4890 199193 1373 0

_\. 165 0.501 0.048 4640 192947 1330 0
*.**.........o*...ol.*.......*..i..***.**.,.***....o....._.......

166 0.499 0.047 5385 229608 1583 0
167 0.499 0.051 5110 200793 1384 0
168 0.499 0.050 4665 186973 1289 0
169 0.501 0.050 5355 213772 1473 0
170 0.499 0.051 4320 169751 1170 0

*_*_*_*_*_*_*_************************************

171 0.499 0.048 4135 172636 1190 0
172 0.500 0.050 4700 188000 1296 0
173 0.500 0.050 4880 195200 1345 0
174 0.500 0.050 4975 199000 1372 0
175 0.500 0.050 4805 192200 1325 0

176 0.505 0.050 5040 19_603 1376 0
177 0.505 0.050 5260 208316 1436 0
178 0._04 0.052 5475 208905 1440 0
179 0.505 0.051 4905 190448 1313 0
180 0.504 0.051 5100 198412 1368 0

181 0.505 0.048 4815 198638 1369 0
182 0.503 0.051 5190 202315 1394 0
183 0.505 0.052 5395 205445 1416 0
184 0.503 0.052 4960 189631 1307 0
185 0.505 0.051 5185 201320 1388 0

186 0.50_ 0.045 4865 214506 1479 0
187 0.505 0.048 4890 201732 1390 0
188 0.505 0.048 5335 220090 1517 0
189 0.506 0.049 5260 212148 1462 0
190 0.479 0.043 3740 181579 1251 0

____ .......................

191 0.499 0.048 4670 194973 1344 0
192 0.505 0.046 4855 208996 1441 0
193 0.504 0.049 5320 215419 1485 0
194 0.505 0.049 5225 211153 1455 0

_ 195 0.504 0.048 4975 205646 1417 0
***********************************************

_E__*____M_n slsitmi*_'li'liili'°il'_

C!3-5
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_, _ Table Cl4

NARHCOTASK 3 12PL¥ UNIDIRECTIONALTENSION

SPECI_N WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. HPA.

' 1 0.498 0.073 6850 188424 1299 O
2 0.499 0.077 7190 187127 1290 0
3 0.499 0.075 6940 185437 1278 0
4 0.498 0.080 7550 189508 1306 O

i 5 0.499 0.080 5670 142034 979 0
b •

6 0.499 0.069 4910 1_260_ 983 0
7 0.499 0.072 6560 182587 1258 0

8 0.499 0.075 5350 142952 985 0 j
9 0.499 0.071 6950 196166 1352 0
I0 0.499 0.071 5450 153828 1060 O

.... *..,_.|_._...=.....*... ..*.*..**..**..

11 0.499 0,070 5670 162324 1119 0
12 0.499 0.070 6240 178643 1231 0
13 0.499 0.078 6170 158522 1093 O
14 0.499 0.074 7130 193088 1331 0
15 0.500 0.074 7500 202702 139'/ 0

littlit,atlll_mtiiamllm_ltl_J._gt

16 0.499 0.073 7030 19298_ 1_30 0
17 0.499 0.071 5870 165683 1142 0
18 0.500 0.077 6570 170649 1176 O
19 0.499 0.077 7360 191551 1320 0
20 0.499 0.0-_ 6590 173768 1198 0

, t.*.**.*****.**.__..

21 0.501 0.073 5590 152844 1053 O
22 0.500 0.070 6030 172285 1187 0
23 0.499 0.070 6320 180933 1247 0
24 0.499 0.072 6310 175629 1210 0
25 0.499 0.072 6180 172010 1186 0

26 0.000 0.000 0 0 0 2
27 0.499 0.078 6870 176506 1217 0
28 0.498 0.073 5590 153765 1060 0
29 0,500 0.072 6_90 188611 1300 0
30 0.500 0.069 6370 184637 1273 0

*.....*.*.*...**_|*..,_|.....*.......**...*....._.*.*..*

31 0.500 0,076 5770 151842 1046 0
32 0,498 0,072 6270 174866 1205 0
33 0.500 0.068 7010 206176 1421 0
34 0.000 0.000 0 0 0 2
35 0.494 0.077 6960 182974 1261 0

36 0.498 0.075 6120 163855 1129 0
37 0.495 0.076 6675 177432 1223 0
38 0.497 0.076 6680 176850 1219 0
3_ 0.494 0.074 6750 184648 1273 0
40 0.494 0.073 6560 181908 1254 0

C14-I
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NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

41 0.493 0.073 6870 190891 1316 0
42 0.501 0.074 6760 182338 1257 0
43 0.499 0.075 5805 155110 1069 0
44 0.500 0.075 6270 167200 1152 0
45 0.501 0.076 6920 181741 1253 0

,,,,.,..,.,,.,,,,,_¢_,..,_,|,,,,,,,,,,,,,,,,,.,,,,,,,,,,_,,,_,,,,,,,,,,_,

46 0.500 0.075 8090 215733 1487 0
47 0.502 0.075 7260 192828 1329 0
48 0.000 0.000 0 0 0 1

49 0.500 0.073 6770 185479 1278 0
50 0.503 0.072 5360 148000 1020 0

,,,,,,,,,,,,,,,,,,, ,_|**|,.,,..,.,i,,,,,,,,,, ,_e_,.,..,.,,,,,.,..I..

51 0.501 0.075 7100 188955 1302 0
52 0.500 0.076 7360 193684 1335 0
53 0.499 0.075 7080 189178 1304 0
54 0.500 0.070 7200 205714 1418 0
55 0.500 0.075 6490 173066 1193 0

,,,l,|,,**,,,,**,..,,,,.°o,|**,,,,,,,,,,,.*,.,,,,,*,,,,,,,,,,.,

56 0.499 0.0_6 7030 185370 1278 0

57 0.500 0.077 6840 177662 1224 0
58 0.499 0.077 6670 !73593 1196 0
59 0.502 0.076 7460 195533 1_48 0
60 0.501 0.076 7000 183842 1267 0

61 0.501 0.076 6670 175175 1207 0
62 0.000 0.000 0 0 0 2
63 0.000 0.000 0 0 0 2
64 0.000 0.000 0 0 0 2
65 0.502 0.072 6260 173196 1194 0

66 0.505 0.065 6950 211728 1459 0
67 0.504 0.071 7050 197015 1358 0
68 0.505 0.073 7430 201546 1389 0
69 0.504 0.074 7915 212221 1463 0
70 0.505 0.073 6970 189068 1303 0

71 0.489 0.070 6175 180397 12_3 0
72 0.504 0.072 6790 187114 1290 0
73 0.505 0.073 7195 195171 1345 0
74 0.506 0.072 7305 200510 1382 0
75 0.506 0.074 7485 199898 1378 0

76 _.505 0.071 6575 183377 1264 0
77 0.504 0.073 6900 187540 1293 0
78 0.505 0.073 7360 199647 1376 0
79 0.505 0.073 7545 204665 1411 0
80 0.505 0.073 7845 212803 1467 0

........................... ,_A__''___,'-.,_..

C14-2
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r

NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

81 0.505 0.073 7415 201139 1385 0
82 0.507 0.074 6640 176981 1220 0

• 83 0.505 0.070 6390 180763 1246 0
84 0.506 0.075 7620 200790 13_4 0
85 0.506 0.075 7705 203030 _J99 0

86 0.506 0.074 7215 192687 1328 0
87 0.505 0.070 6810 192644 1_8 0
88 0.504 0.068 6290 183531 1265 0
89 0.502 0.074 7000 188435 1299 0
90 0.502 0.076 7095 185966 1282 0

91 0.503 0.077 7235 186b01 1287 0
92 0.504 0.074 6815 182727 1259 0
93 0.503 0.072 6335 174922 1206 0
94 0.504 0.074 7220 193586 1334 0
95 0.504 0.074 7330 196535 1355 0

96 0.506 0.076 7295 189697 1307 0
97 0.504 0.075 1365 194841 1343 0
98 0.503 0.074 6720 180538 1244 0
99 0.504 0.068 7020 204831 1412 0

100 0.504 0.073 7430 201946 1392 0

101 0.505 0.075 7870 207788 1432 0
102 0.504 0.073 7215 196102 1352 0
103 0.504 0.073 7480 203305 1401 0
104 0.504 0,071 6420 179409 1237 0
105 0,504 0,075 6820 180423 1244 0

, 106 0.506 0.074 7925 211649 1459 0
107 0.506 0.075 7750 204216 1408 0
108 0.505 0,074 7595 203237 1401 0
109 0.496 0,072 6975 195312 1346 0
llO 0,503 0.069 6675 192324 1326 0

111 0.503 0.071 7830 Z]9247 1511 0
112 0.505 0.073 7620 206700 1425 0
113 0.504 0.074 7455 199887 1378 0
114 0.504 0.072 7815 215360 1484 0
I15 0,505 0.070 5825 164780 1136 0

116 0.502 0.074 7175 193146 1331 0
117 0.504 0.073 7330 199228 1_73 0
118 0.504 0.072 7620 209986 1447 0
119 0.504 0.072 7565 208471 1437 0
120 0.503 0.069 6220 179214 1235 0

: _ C14-3
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NARRK_OTASK 3 12PLY UNIDIRECTIONALTENSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. HPA.

121 0.504 0.073 7100 192976 1330 0
122 0.505 0.073 7695 208734 1439 0
123 0.505 0.073 8060 218093 1503 0
124 0.505 0.073 7585 205750 1418 0
125 0.505 0.073 6780 183914 1268 0

126 0.506 0.067 5490 161937 1116 ,:
: . 127 0.504 0.072 6795 187251 1291 0
" 128 0.504 0.072 7620 209986 1447 0

129 0.503 0.077 7425 191706 1321 0
130 0.505 0.071 6960 194115 1338 0

131 0.504 0.066 6140 184583 1272 0

C14-4
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Table C15

NARNCOTASK 3 8PLY CROSSPLY COI_RESSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS CONI)
NO. IN. IN. LB. PSI. NPA.

1 0.252 0.047 745 62901 433 0
2 0.252 0.045 885 78042 538 0
3 0.252 0.046 780 67287 463 0
4 0.252 0.047 830 70077 483 0
5 0.252 0.047 0 0 0 1

":_ 6 0.251 0.049 960 78055 538 0
7 0.251 0.049 990 80494 555 0
8 0.252 0.050 835 66269 456 0

., 9 0.252 0.050 890 70634 487 0
10 0.252 0.049 835 67622 466 0

! ***a.,***.***i**... .***..l**...****...*l,.,.**.

11 0.252 0.047 690 58257 401 0
12 0.252 0.049 860 69646 480 0
13 0.252 0.050 835 66269 456 0
14 0.252 0.049 930 75315 519 0
15 0.252 0,049 855 692/_1 477 0

i • * ,i.a.l**,,,****l***.*.

16 0.252 0.049 830 67217 463 0
17 0.252 0.049 930 75315 519 0
18 0.251 0.048 915 75946 523 0
19 0.252 0.047 825 69655 480 0
20 0.252 0_048 790 65310 450 0

•_rf,--_r'_r'___ " _ "_,_,_,'_-:_;_

21 0.252 0.048 840 69444 478 0
22 0.252 0.051 850 66137 456 0
23 0.252 0.050 795 63095 435 0
24 0.252 0.050 785 62301 429 0
25 0.252 0.051 815 63414 437 0

26 0.252 0.051 745 57967 399 0
27 0.252 0.051 675 52521 362 0
28 0.252 0.050 845 67063 462 0
29 0.252 0.048 755 62417 430 0
30 0.252 0.047 790 6_700 459 0

_r_/r__;._-;,____ ..... _'_ .........

31 0.252 0.046 785 67719 _66 0
32 0.251 0.045 655 57990 399 0
33 0.252 0.047 805 67966 468 0
34 0.252 0.049 810 65597 452 0
35 0.252 0.049 _30 51020 351 0

36 0.25? 0.050 77_ 61507 424 0
37 0.252 0.05; 875 68082 469 0
38 0.252 0.050 945 75000 517 0
39 0.252 0.049 770 62358 429 0
40 0.251 _.048 730 60590 417 0

t
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NARHCOTASK 3 8PLY CROSSPL¥ CO_PP,ESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND I
NO. IN. IN. LB. PSI. MPA.

41 0.251 0.049 770 62606 431 C
42 0.252 0.049 790 63977 441 0 ,

43 0.253 0.046 860 73895 509 0 [
46 0.253 0.044 810 72763 501 0
45 0.253 0.044 660 59288 408 0

46 0.253 0.045 830 72902 502 0
47 0.249 0.047 830 70921 489 0
48 0.249 0.046 815 71154 450 0

49 0.248 0.048 760 63844 440 0
50 0.252 0.047 810 68389 47Z 0

51 0.252 0.047 840 70921 489 0
52 0,252 0.047 815 68611 474 0
53 0.252 0.047 740 62478 430 0
54 0.251 0.048 835 6930b _77 0
55 0.253 0.048 740 60935 b2_ O

56 0.253 0.047 825 69380 478 0
57 0.252 0.048 810 60964 4_I O

58 0.2_2 0.047 835 70499 48_ 0
_9 0.252 0.046 825 7)169 _e_ 0
60 0.251 0.045 790 69942 482 0

61 0.251 0.045 675 59760 412 0
62 0.2bl 0.046 82% 71453 492 0
63 0.252 0.048 930 76884 530 0
64 0.252 0.046 0 0 c 1
65 0.25_ 0.047 815 68811 474 0

66 0.253 0.04_ 775 63817 440 O
67 0.253 0.047 745 62652 431 0
68 0.252 0.048 810 66964 461 0
67 0.252 0.0_7 730 61634 424 0
70 0.252 0.048 795 657_4 453 0

7! 0.253 0.044 530 47610 328 0
72 0.253 0.046 735 631%_ 43J 0

73 0.253 0.045 0 0 0 l

74 0.252 0.045 670 59082 _07
75 0.253 0.045 685 60166 414 0

76 0.252 0.046 860 74189 511 0
77 1._52 0.047 855 72188 497 0
78 0.25? 0.048 960 79365 5_7 0
79 0.253 0.048 970 7987b 550 0
80 0.254 0.048 830 _8077 469 0

_,__=__A_" _'''_____;_._
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_t

i
NAP_.COTASK 3 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND _t
NO. IN. IN. LB. PSI. MPA.

81 0.253 0.048 850 69993 482 0
82 0.253 0.046 830 71318 491 0
83 0.248 0.047 775 66489 458 0
84 0.248 0.047 725 62199 428 0
85 0.248 0.047 630 54049 372 0

_-_-_L_'i_-_-__m_.._1.-*--*_._._m-.*__

86 0.248 0 048 775 65104 448 0
87 0.248 0.049 710 58426 402 0
88 0.248 0.049 740 60895 419 0
89 0.248 0.049 770 63364 436 0
90 0.248 0.049 645 53077 365 0 i

1 ,*,I..,,,L.,,,*.***,..,,,***.**..**,*.I.*.*.*.*.**.._*,.*

91 0.248 0.049 735 60483 417 0
92 0.248 0.048 775 65104 448 0
93 0.248 0.045 685 61379 423 0
94 0.248 0.045 670 60035 413 0
95 0.248 0.044 590 54068 372 0

96 0.248 0.046 740 6486_ 447 0
97 0.248 0.048 805 67624 466 0
98 0.249 0.048 825 69026 475 0
99 0.249 0.049 840 68846 474 0

100 0.248 0.050 810 65322 450 0

I01 0.249 0.049 0 0 0 1 _
102 0.248 0.050 765 61693 425 0
103 0.249 0.049 570 46717 322 0
104 0.249 0.049 750 61470 423 0
105 0.249 0.048 715 59822 412 0

106 0.249 0.04| 790 66097 455 0
107 0.250 0.047 830 70638 487 0
108 0.249 0.046 745 65042 448 0
109 0.250 0.047 865 73617 507 0
110 0.249 0.048 830 69444 478 0

111 0.248 0.048 810 68044 469 0
112 0.250 0.047 830 70638 487 0

113 0.250 0.048 895 74583 514 0 ,
114 0.249 0.049 675 55323 381 0
115 0.250 0.048 700 58333 402 0

Ill*ll..li. lili_l_l__lil__i_l_*llli__lill, l_llll.lt*ll_il*ll_l I. lllll_*llll_llill*

116 0.250 0.048 640 53333 367 0
117 0.250 0.048 790 65833 453 0
118 0.250 0.048 815 6)916 468 0
I19 0.250 0.048 650 54166 _73 0
120 0.2_0 0.048 830 69166 476 0

1981021648-098



NARNCOTASK 3 8PLY CROSSPLYCOMPRESSION

! SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

121 0.250 0.048 760 63333 436 0
122 0.250 0.048 645 53750 370 0
123 0.249 0.048 850 71117 490 0
124 0.249 0.047 865 73912 509 0
125 0.248 0.047 640 54907 378 0

126 0.250 0.046 850 73913 509 0
127 0.250 0.046 825 71739 494 0

#

;t
i4 c15-4
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Table C16

blARMCOTASK 3 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 0.251 0.068 1835 107511 741 0
2 0.251 0,071 3140 176196 1214 0
3 0.250 0.074 2705 146216 1008 0
4 0.251 0.076 2645 138655 956 0
5 0.251 0.076 2810 147305 1015 0

6 0.251 0.075 2610 138645 955 0
7 0.251 0.077 2505 129611 893 0
8 0.250 0.078 2085 106923 737 4
9 0.251 0.077 2170 112278 774 4

10 0.252 0.072 2600 143298 988 0
___ _ .___

II 0.251 0.066 2000 120729 832 4
12 0.251 0.064 1610 100224 691 4
13 0.251 0.068 2810 164635 1135 4
14 0.251 0,069 3295 190253 1311 0
15 0.250 0.071 2940 165633 1142 0

16 0.250 0.070 2665 152285 1050 0
17 0.251 0.070 3020 171883 1185 0
18 0.251 0,070 3050 173591 1196 0
19 0.250 0.069 1900 110144 759 0
20 0.250 0.067 2405 143582 989 0

. _L..--.--.--.--.--L.--_. • LLt--LLLL..

21 0,251 0,071 1795 100723 694 0
22 0.251 0.070 2050 116676 804 4
23 0.251 0,070 2545 144849 998 0
24 0.251 0.071 2510 140845 971 0
25 0.251 0.072 2845 157425 1085 0

26 0.252 0.071 2440 136373 940 4
27 0.251 0.071 3005 168621 1162 4
28 0.251 0.071 2610 146456 1009 0
29 0.251 0.071 2610 146456 1009 0
30 0.251 0,071 2935 164693 I135 0

31 0.250 0.070 3075 175714 1211 0
32 0.251 0.068 2240 131239 904 0
33 0.251 0.068 2250 131825 908 0
34 0.251 0.070 2545 144849 998 0
35 0.251 0.072 2880 159362 1098 0

36 0.251 0.072 3160 174856 1205 0
37 0.251 0.073 2910 158816 1095 0
38 0.251 0.071 2945 165254 1139 4
39 0.251 0.070 2615 148833 1026 0

40 0.251 0,070 2870 163346 1126 0

C16-I
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Et_ :

I_IIMCOTASK 3 12PLY UNIDIRECTIONALCOMPRESSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. HPA.

41 0.250 0.070 2450 140000 965 0
42 0.251 0.068 2545 149109 1028 0
43 0.251 0.067 2715 161443 1113 0
44 0.251 0.072 3165 175132 1207 0
45 0.252 0.073 2865 155740 1073 0

46 0.252 0.072 2715 149636 1031 0
47 0.252 0.073 3040 165253 1139 0
48 0.251 0.073 2615 142716 984 0
49 0.251 0.073 2615 142716 984 0
50 0.251 0.074 2475 133250 918 0

51 0.252 0.073 2535 137801 950 0
52 0.251 0.074 2880 155055 1069 0
53 0.251 0.071 2500 140283 967 4
54 0.251 0.070 1835 104439 720 4
55 0.251 0.072 2465 136398 940 0

____. ,_ ,

56 0.251 0.073 2445 133438 920 0
57 0.251 0.074 2105 113330 781 0
58 0.251 0.074 2710 145902 1005 0
59 0.252 0.074 2705 145055 1000 0
60 0.251 0.074 2460 132443 913 0

61 0.251 0.072 2265 125332 864 0
62 0.251 0.071 2365 132708 915 0
63 0.252 0.070 2585 146541 1010 0 _
64 0.250 0.064 2305 144062 993 0
65 0.252 0.073 3205 174222 1201 0

66 0.251 0.073 3275 178737 1232 0
67 0.251 0.072 2855 157979 1089 0
68 0.252 0.072 2855 157352 1084 0
69 0.252 0.071 2965 165716 1142 0
70 0.251 0.071 2965 166376 1147 0

71 0.251 0,071 3010 168901 1164 0
72 0.252 0.070 2645 149943 1033 0
73 0.252 0.070 3005 170351 1174 4
74 0.251 0.068 2545 149109 1028 4
75 0.252 0.068 2670 155812 1074 0

76 0.250 0.070 2940 168000 1158 0
77 0.251 0.071 2675 150103 1034 0
78 0.252 0.071 2880 160965 1109 0
79 0.251 0.072 2775 153552 1058 0
80 0.251 0.071 2845 159643 1100 0
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_i NARMCOTASK 3 12PLY UNIDIRECTIONALCOMPRESSION

_ SPECIHEN WIDTH THICK LOAD STRESS STRESS COND
_ NO. IN. IN. LB. PSI. MPA.

81 0.251 0.069 3055 176395 1216 0
_ 82 0.251 0.070 2845 161923 1116 0

83 0.250 0.0_7 2705 161492 1113 0
84 0.251 0.069 2980 172065 1186 0
85 0.250 0.063 2145 136190 939 0

86 0.250 0.C71 2225 125352 864 0
87 0.251 0.071 2235 125413 864 4

_" _ 88 0.251 0.072 2265 125332 864 4
89 0.251 0.072 2245 124225 856 0
90 0.250 0.073 2265 124109 855 0

tttt_tt.t_tttmtltlttt.itmt, ttLLl_ttgmt4 mltmaltttttte4ttttl

' 91 0.251 0.073 2470 134803 929 0
92 0.251 0.074 2845 153171 1056 4
93 0.251 0.073 2545 138896 957 0
94 0.251 0.072 2465 136398 940 0
95 0.251 0.072 2040 112881 778 0

96 0.251 0.070 2465 140295 967 4
97 0.250 0.071 2235 125915 868 4
98 0.251 0.0_2 2665 147465 1016 0
99 0.250 0.072 2605 144722 997 0

100 0.251 0.072 2500 138335 953 0
.... _ _.

101 0.247 0.072 2445 137483 947 0
102 0.250 0.073 2615 143287 987 0
103 0.251 0.073 2745 149811 1032 0
104 0.251 0.072 2715 150232 1035 0
105 0.249 0.069 2230 129794 894 0

• _ _ _ _ _A_

106 0.251 0.067 2020 120116 828 0
107 0.252 0.066 2610 156926 1082 0
108 0.253 0.064 2340 144515 996 0
109 0.252 0.068 2850 166316 1146 0
110 0.241 0.070 2840 168346 1160 0

III 0.252 0.072 3005 165619 1141 0
112 0.252 0.072 3090 170304 1174 0
113 0.241 0.074 0 0 0 I
114 0.252 0.074 3215 172404 1188 0
I15 0.253 0.072 2940 161396 1112 0

116 0.252 0.071 3315 185278 1277 0
117 0.249 0.069 2670 155404 1071 4

" 118 0.248 0.068 2575 152692 1052 4
119 0.248 0.070 2455 141417 975 0

• _ 120 0.249 0.071 2910 164602 1134 0

_: _ C16-3
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NARMCOTASK 3 12PLY UNIDIRECTIONAL COMPRESgXON

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND t !
NO. IN. IN. LB. PSI. MPA.

121 0.250 0.072 2780 154444 1064 4

122 0.250 0,072 2660 147777 1018 0 !i
123 0,247 0.070 2805 162232 1118 0

, 124 0.251 0.070 2610 148548 1024 0

125 0.250 0.070 2510 143428 988 0b

126 0.249 0.071 2805 158662 1093 0

127 0.247 0.070 3010 174089 1200 0

128 0.252 0.068 2475 144432 995 0

1981021648-103



,_ i Table C17

NARNCOTASK 4 8PLY CROSSPLYTENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 1.001 0.051 3320 65033 448 0
5 _ 2 1.000 0.052 2420 46538 320 0

3 1.000 0.050 2950 59000 406 0
_ 1.002 0.052 2880 55274 381 0

5 1.003 0.049 3120 63483 437 0

6 1.002 0.052 2770 53162 366 0
• _ 7 1.001 0.051 3170 62094 428 0

8 0.999 0.051 2650 52012 358 0
9 1.001 0.052 2810 53984 372 0

10 1.003 0.051 3250 63534 438 0
_,_._,_;,______ ............. =.........

11 1.001 0.051 2440 47795 329 0
12 0.999 0.051 3230 63396 437 0
13 1.000 0.051 2900 56862 392 0
14 1.001 0.051 2900 56805 391 0
15 P.O02 0.052 2690 51627 355 0

16 0.999 0.049 3020 61694 425 0
17 1.000 0.049 2760 56326 388 0
18 1.000 0.052 2770 53269 367 0
19 0.995 0.051 3410 67198 463 0
20 1.001 0.048 2680 55777 384 0

ttttttt_ttttMttttt_tttttttt_ttMttMt

21 1.000 0.050 2600 52000 358 0
22 1.000 0.052 3180 61153 421 0
23 0.998 0.052 2600 50100 345 0
24 0.999 0.050 2410 48248 332 0
25 1.000 0.049 2700 55102 379 0

26 1.000 0.052 3050 58653 404 0
27 1.000 0.053 2680 50566 348 0
28 0.999 0.051 3300 64770 446 0
29 0.999 0.051 3180 62415 430 0
30 0.999 0.049 3000 61285 422 0

31 1.001 0.051 2450 47991 330 0
32 1.001 0.052 3100 59555 410 0
33 0.999 0.050 3000 60060 414 0
34 1.000 0.052 2960 56923 392 0
35 1.001 0.050 3060 61138 421 0

tl_M_tM._t,tttttttlttittttt_.lltttt

: 36 1.001 0.052 3040 58403 402 0

_ 37 1.002 0.052 3170 60839 419 0
38 1.001 0.046 2670 57985 399 0
39 1.000 0.050 3000 60000 413 0
40 1.000 0.050 2840 56800 391 0

!

i" _ C17-1
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NAP_CO TASK 4 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

41 1.001 0.050 2670 53346 367 0 .
42 1.001 0.052 3170 60900 419 0
43 1.002 0.050 3100 61876 426 0
44 0.999 0.051 2970 58293 401 0
45 1.000 0.048 3010 62708 432 0

46 1.001 0.048 2960 61605 424 0
47 1.000 0.049 2510 51224 353 0
48 1.000 0.049 3000 61224 422 0
49 1.002 0.047 3360 71346 491 0
50 1.001 0.049 3110 63405 437 0

"________

51 0.999 0.049 3200 65371 450 0
52 1.001 0.046 2770 60157 414 0
53 1.004 0.049 2850 57931 399 0
54 1.000 0.047 2940 62553 431 0
55 1.000 0.051 3030 59411 409 0

.____

56 1.000 0.050 3330 66600 459 0
57 1.002 0.047 2960 62853 433 0
58 1.002 0.047 3090 65613 452 0
59 1.001 0.051 3160 61898 426 0
60 1.002 0.049 2800 57028 393 0

61 1.001 0.051 2540 49754 343 0
62 1.001 0.050 3380 67532 465 0
63 1.003 0.047 2620 55577 383 0
64 1.003 0.050 2600 51844 357 0
65 1.002 0.051 3200 62619 431 0

,

C17-2
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-_ Table Cl_

_. NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

! SPECIMEN WIDTH THICK LOAD STRESS STRESS COI/D
NO. IN. IN. LB. PSI. MPA.

1 0.502 0.048 4340 180112 1241 0
2 0.501 0.051 0 0 0 2
3 0.500 0.052 4390 168846 1164 0

_ 4 0.501 0.052 5200 199600 1376 0
5 0.500 0.053 4580 172830 1191 0

t

6 0.500 0.047 4050 172340 1188 0
7 0.501 0.050 5160 205988 1420 0
8 0.501 0.051 4560 178466 1230 0
9 0.500 0.053 4880 184150 1269 0
10 0.501 0.053 5110 192445 1326 0

11 0.491 0.050 4580 186558 1286 0
12 0.500 0.053 4790 180754 1246 0
13 0.500 0.054 4160 154074 1062 0
14 0.498 0.053 4200 159127 1097 0
15 0.501 0.053 4420 166459 1147 0

16 0.500 0.052 4520 173846 1198 0
17 0.501 0.046 4010 173999 1199 0
18 0.500 0.053 4990 188301 1298 0
19 0.499 0.054 4670 173309 1194 0
20 0.500 0.051 4820 189019 1303 0

_ ._____

21 0.499 0.053 4780 ]80738 1246 0
22 0.500 0.050 4740 189600 1307 0
23 0.499 0.048 5000 208750 1439 0
24 0.500 0.048 5540 230833 1591 0
25 0.500 0.048 5020 209166 1442 0

26 0.500 0.049 5170 211020 1454 0
27 0.500 0.051 5300 207843 1433 0
28 0.000 0.000 0 0 0 3
29 0.496 0.045 3290 147401 1016 0
30 0.499 0.050 5040 202004 1392 0

31 0.501 0.050 5460 217964 1502 0
32 0.499 0.051 4830 189791 1308 0
33 0.501 0.051 4070 159289 1098 0
34 0.501 0.048 4740 197105 1359 0
35 0.501 0.042 3680 174888 1205 0

36 0.502 0.047 4720 200050 1379 0
37 0.500 0.052 4990 188461 1299 0
38 0.500 0.050 5010 200400 1381 0
39 0.499 0.050 4330 173547 1196 0
40 0.501 0.045 3880 172100 1186 0

t._:i C18-I
|
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NARMCOTASK 4 8PLY UNIDIRECTIONALTENSION

SPECIMEN WIDTH THTCK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

41 0.500 0.049 4740 193469 1333 0
42 0.500 0.050 5500 220000 1516 0
43 0.500 0.049 5020 204897 1412 0
44 0.500 0.049 5140 209795 1446 0
45 0.501 0.051 5400 211342 1457 0

-L*L,i,*i--,*--,-,*L*,, --,,,,,**,**,,,,*,**.,,**,*.,,,**,**,,,*,,**,,*,,,,*. !

46 0.500 0.052 5020 193076 1331 0

0.500 0.053 5240 197735 1363 0 i47
48 0.500 0.052 4340 166923 1150 0
49 0.500 0.053 5100 192452 1326 0

50 0.500 0.051 4440 174117 1200 0

51 0.500 0.047 4460 189787 1306 0
52 0.499 0.052 4620 178048 1227 0
53 0.500 0,052 4530 174230 1201 0
54 0.500 0,045 4180 185777 1280 0
55 0.500 0.053 4100 154716 1066 0 _

56 0.499 0,048 4150 173263 1194 0 I_
57 0,500 0.051 4950 194117 1338 0 _
58 0.500 0.053 5260 198490 1368 0
59 0.500 0.053 4350 164150 1131 0
60 0.498 0.051 4870 191747 1322 0

i61 0.499 0.048 4800 200400 1381 0
62 0.500 0.047 3720 158297 1091 0
63 0,500 0.054 5150 190740 1315 0
64 0.501 0.053 4110 154784 1067 0
65 0.500 0,053 4920 185660 1280 0

66 0.500 0.051 5310 208235 1435 0
67 0.500 0.044 4260 193636 1335 0
68 0.499 0.050 4510 180761 1246 0
69 0.502 0.052 4640 177750 1225 0
70 0.498 0.052 4690 181109 1248 0

71 0.500 0.052 4850 186538 1286 0
72 0,499 O,O_l 5050 198436 1368 0
73 0.499 0,040 3380 169338 1167 0
74 0.499 0.052 5020 193463 1333 0
75 0.499 0.051 4800 188612 1300 0

...,, .._,,,....., .,.*._*L....

76 0.500 0.051 4990 195686 1349 0
77 0,499 0.052 5220 201171 1387 0
78 0.499 0.049 6720 193039 1331 0
79 0,000 0.000 0 0 0 3
80 0,000 0.000 0 0 0 3

C18-2
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NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

_ 81 0.499 0.053 4580 173176 1194 0
_ 82 0.499 0.051 4640 182325 1257 0

83 0.500 0.052 5210 200384 1381 0
84 0.499 0.044 3580 163053 1124 0
85 0.501 0.051 4530 177292 1222 0

. 86 0.500 0.053 4400 166037 1144 0

.: 87 0.501 0.053 4870 183406 1264 0
88 0.500 0.053 3830 144528 996 0
89 0.499 0.049 4940 202036 1393 0
90 0.499 0.043 3030 141212 973 0

91 0.500 0.049 4620 188571 1300 0
92 0.500 0.050 4440 177600 1224 0
93 0.501 0.051 4080 159680 1100 0
94 0.499 0.049 5190 212261 1463 0
95 0.499 0.043 3010 140280 967 0

96 0.500 0.048 4970 207083 1427 0 i
97 0.502 0.049 4890 198796 1370 0
98 0.502 0.051 4950 193344 1333 0 ;:
99 0.502 0.050 4840 192828 1329 0 '

100 0.501 0.050 5020 200399 1381 0 i
__-_-_._-_._____

!

I01 0.500 0.048 4860 202500 1396 0
102 0.500 0.0_0 4810 192400 1326 0
103 0.503 0.050 4310 171371 I181 0

104 0.501 0.050 5270 210379 1450 0

105 0.500 0.050 4890 195600 1348 0

106 0.499 0.038 3140 165594 1141 0
107 0.500 0.051 4350 170588 1176 0
_08 0.499 0.051 5300 208259 1435 0
109 0.501 0.050 5000 199600 1376 0
110 0.498 0.049 5370 220063 1517 0

111 0.499 0.045 4650 207080 1427 0
112 0.500 0.052 4510 173461 1196 0
113 0.499 0.053 4220 159564 1100 0

, 114 0.500 0.053 4860 183396 1264 0
, 115 0.500 0.052 5080 195384 1347 0

• 116 0.500 0.052 4540 174615 1203 0
117 0.501 0.044 3750 170114 1172 0
I18 0.500 0.052 4790 184230 1270 0
119 0.500 0.055 4970 180727 1246 0
120 0.501 0.052 5100 195762 1349 0

_'_A_______I_ .... _''_''_'AA_"
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NAIql4coTASK 4 8PLY UNIDIRECTIONALTENSION

SPECII_N WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. I'fPA.

121 0.499 0.052 5200 200400 1381 0
122 U.500 0.051 4680 183529 1265 0
123 0.500 0.050 43_0 172800 1191 0
124 0.499 0.052 4260 164174 1131 0

125 0.499 0.052 4550 175350 1209 0
L.*L.-*....--.*-.--....i....*_.......*..........i.*..*....*.*tt|.*.**..*...

126 0.488 0.054 4410 167349 1153 0
127 0.499 0.053 4460 168639 1162 0
128 0.500 0.048 4080 170000 1172 0
129 0.500 0.051 4570 179215 1235 0
130 0.500 0.053 4950 186792 1287 0

.,..,..|...,,...........**...........................,,............

131 0.500 0.052 5200 200000 1378 0
132 0.500 0.054 5040 186666 1287 0
133 0.499 0.053 4900 185276 1277 0
134 0.503 0.049 4920 199618 1376 0
135 0.504 0.050 5240 207936 1433 0

136 0.506 0.048 5290 217803 1501 0
137 0.504 0.050 5580 221428 152b 0
138 0.504 0.049 5325 215621 1486 0
139 0.502 0.043 4175 193412 1333 0
140 0.505 0.050 5715 226336 1560 0

*..tit* ************************** ********_***************

141 0.502 0.051 5350 208968 1440 0
142 0.5_ 0.049 5220 210951 1454 0
143 0.000 0.000 0 0 0 3
144 0.502 0.043 4650 215417 1485 0
145 0.504 0.041 3985 192847 1329 0

146 0!_03 0.049 5500 223150 1538 0
147 0.504 0.051 5300 206193 1421 0
148 0.504 O.e50 5810 230555 1589 0
149 0.504 0.049 4840 195983 1351 0
150 0.498 0.043 3790 176987 1220 0

........ _ "_'_'_''_'_ ...... __.._..._._._n_..._._..

151 0.505 0.048 5040 207920 1433 0
152 0.501 0.049 5250 213857 1474 0
153 0.503 0.049 5295 214833 1481 0
154 0.502 0.050 5670 225896 1557 0
155 0.503 0.050 5345 212524 1465 0

156 0.501 0.049 4870 198378 1367 0
157 0.500 0.053 4605 173773 1198 0
158 0.500 0.052 4710 181153 1249 0
159 0.500 0.051 4885 191568 1320 0
160 0.500 0.054 5110 ' 189259 1304 0

............ _.-_.._.._-______._
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A

NARMCOTASK 4 8PLY UNIDIRECTIONALTENSION

SPEClI_.3 NIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. IIPA.

161 0.499 0.047 4265 181853 1253 0
162 0.500 0.051 5070 198823 1370 0
163 0.498 0.053 4730 179207 1235 0
164 0.500 0.052 4930 189615 1307 0

i 165 0.500 0.051 4385 171960 1185 0
, .***..*..............*......**.*...........
' _ ................... _ ................ _AAA"k'A_

166 0.498 0.048 4925 206032 1420 0
167 0.497 0.050 4600 185110 1276 0
168 0.499 0.052 5535 213311 1470 0
169 0.500 0.051 5060 198431 1368 0
170 O._qO 0.053 4955 186981 1289 0

• . ......*.....*.......................¢** ..

171 0.49b 0.050 4625 185742 1260 0
172 0.500 0.046 4PC0 178260 1229 0
173 0.500 0.050 5325 213000 1468 b
174 0.499 0.050 5005 200601 1383 0
175 0.500 0.051 5220 20_705 1411 0

176 0.500 0.053 4565 172264 1187 0
177 0.502 0.043 4345 201287 ]387 0
178 0.503 0.052 5355 20473_ 1411 0
179 0.503 0.051 4995 194714 1342 0
180 0.502 0.050 5210 207569 1431 0

181 0.503 0.049 5440 220716 1521 0
182 0.503 0.043 3665 169448 1168 0
183 0.503 0.050 5270 209542 1444 0
184 0.503 0.051 4895 190815 1315 0
185 0.503 0.053 5040 189054 1303 0

186 0.503 0.050 5125 203777 1405 0
187 0.504 0.048 5350 221147 1524 0
188 0.503 0.050 4855 193041 1331 0
189 0.502 0.052 5355 205140 1414 0
190 0.504 0.052 4365 166552 I148 0

191 0.504 0.05b 5380 213492 1472 0
192 0.504 0.047 5565 234929 1619 0
193 0.502 0.044 4050 183357 1264 0
194 0.501 0.051 5345 209189 1442 0
195 0.504 0.052 5400 206043 1420 0

"'_'__'''_'_'''___'__'"

196 0.504 0.050 4955 P96626 1355 0
197 0.504 0.050 5300 210317 1450 0
198 0._4 0.044 4745 213970 1475 0

, _ C18-5
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Table C19

NARMCO TASK 4 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

1 0.000 0.000 0 0 0 2
! 2 0.499 0.073 7330 201224 1387 0

:_ 3 0.495 0.075 7910 213063 1469 0
i 4 0.499 0.078 7830 201171 1387 0
. 5 0.499 0.077 7250 188_89 1301 0

6 0.495 0.071 6250 177834 1226 0
7 0.499 0.071 6180 174433 1202 0
8 0.500 0.073 7750 212328 1464 0
9 0.500 0.075 7220 192533 1327 0

10 0.500 0.075 7670 204533 1410 0

II 0.498 0.074 7430 201617 1390 0

12 0.500 0.071 6600 185915 1281 0 I
13 0.501 0.073 7280 199053 1372 0 ?

14 0.501 0.072 7690 213184 1469 0
15 0.501 0.074 8330 224685 1549 0

16 0.500 0.071 7360 207323 1429 0
17 0.501 0.065 5930 182097 1255 0
18 0.000 0.000 0 0 0 2 i
19 0.000 0.000 0 0 0 2
20 0.500 0.071 7730 217746 1501 0

21 0.496 0.071 7070 200761 1384 0
22 0.500 0.065 6500 200000 1378 C
23 0.000 0.000 0 0 0 2
24 0.500 0.071 6420 180845 1246 0
25 0.500 0.071 7190 202535 1396 0

26 0.500 0.075 7100 189333 1305 0
27 0.501 0.072 7220 200155 1380 0
28 0.499 0.069 7240 210275 1449 0
29 0.000 0.000 0 0 0 2
30 0.498 0.072 7120 198572 1369 0

31 0.000 0.000 0 0 0 2
32 0.000 0.000 0 0 0 2
33 0.498 0.070 7090 203384 1402 0
34 0.501 0.071 6890 193697 1335 0
35 0.499 0.072 7090 197339 1360 0

36 0.000 0.000 0 0 0 2

37 0.500 0.072 7600 211111 1455 0
38 0.000 0.000 0 0 0 2
39 0.499 0.071 7440 209997 1447 0
40 0.000 0.000 "" 0 0 0 2

I C19-I
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NAEMCO TASK 4 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS CON])

NO. IN. IN. LB. PSI. MPA. ;

41 0.502 0.073 6980 190470 1313 0 !
42 0.000 0.000 0 0 0 2 i,

43 0.502 0.071 7700 216037 1489 0
44 0.500 0.075 7430 198133 1366 0
45 0.500 0.075 6920 184533 1272 0

46 0.498 0.077 6400 166901 1150 0
47 0.000 0.000 0 0 0 2
48 0.000 0.000 0 0 0 2

6

49 0.500 0.075 6930 184800 1274 0

50 0.501 0.074 6720 181259 1249 0
t **,-,,-,-,-,-,-,-,-,-,-*-,-,-,-,-,*-,-,-,--,,.*-,*,*

51 0.500 0.073 6540 179178 1235 0
52 0.500 0.076 7270 191315 1319 0
53 0.500 0.074 6980 188648 1300 0
54 0.498 0.072 6460 180165 1242 0
55 0.495 0.071 7910 225067 1551 0

56 0.500 0.073 6760 185205 1276 0
57 0.500 0.071 7200 202816 1398 0
58 0.501 0.071 7030 197632 1362 0
59 0.500 0.069 7280 211014 1454 0
60 0.500 0.068 6550 192647 1328 0

61 0.498 0.070 6930 198795 1370 0
62 0.501 0,072 0 0 0 2
63 0.500 0.069 6650 192753 1329 0
64 0.501 0.070 7120 203022 1399 0
65 0.502 0.050 5405 215338 1484 5

_'_¢-._'-_'-.tc-h-k-_ _ _

66 0.503 0.069 7110 204857 1412 0
67 0,502 0,073 7830 213665 1473 0
68 0.503 0,072 8335 230146 1586 0
69 0.503 0.071 8435 236188 1628 0
70 0.502 0.064 6255 194689 1342 0

71 0.504 0.069 7405 2]2934 1468 0
72 0.504 0.073 8085 219748 1515 0 '

73 0.504 0.074 7765 208199 1435 0
74 0.503 0.071 8600 240808 1660 0
75 0.503 0.071 7600 212807 1467 0

_ . _____ _ _ _ _

76 0,504 0.071 6880 192264 1325 0
77 0.504 0.074 8250 221203 1525 0
78 0.502 0.073 7820 213393 1471 0

79 0.502 0.072 7160 198096 1365 0 *80 0.504 0.070 0 ' 0 0 1

C19-2
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NARMCO TASK 4 12PLY UITIDIRECTIONALT_ISION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

_ 81 0.503 0.066 5575 167931 1157 0
82 0.501 0.073 7860 214912 1481 0

83 0.503 0,077 7815 201776 1391 0
*_ 84 0.503 0,076 8060 210840 1453 0
_" 85 0.501 0,072 7945 220253 ]518 0

86 0.504 0.073 7575 205887 1419 0
87 0.503 0.074 7095 190613 1314 0

88 0.504 0.072 6825 188078 1296 0 ;
89 0.503 0.073 7695 209564 1444 0
90 0.504 0.072 7905 217840 1502 0

91 0.505 0.070 7445 210608 1452 0
92 0.503 0.073 7310 199079 1372 0
93 0.505 0.073 7815 211989 1461 0
94 0.503 0.075 7270 192710 1328 0
95 0.505 0.072 7580 208470 1437 0

****_****-**_**************_*****
_ _ _ ' .... __-,,_7_-__"-,,"'_

96 0.503 0.065 1020 214711 1480 0
97 0.503 0.074 b560 176239 1215 0
98 0.504 0.075 8350 220899 1523 0
99 0.504 0.075 7000 185185 1276 0

100 0.504 0.075 7480 197883 1364 0

101 0.504 0.074 7290 195463 1347 0
102 0.504 0.072 6825 188078 1296 0
103 0.504 0.072 7020 193452 1333 0
104 0.504 0.075 6945 183730 1266 0
105 0.505 0.075 7415 195775 1349 0

106 0.503 0.073 6735 183420 1264 0
107 0.503 0.069 7300 210332 1450 0
108 0.505 0.072 7035 193481 1334 0
109 0.504 0.074 7995 214366 1478 0
110 0.505 0.074 7400 198019 1365 0

111 0.504 0.075 6855 181349 1250 0
112 0.505 0.075 7135 188382 1298 0
113 0,504 0.072 6955 191661 1321 0

114 0,505 0.074 7370 197217 1359 0
115 0.504 0.076 7580 197890 1364 0

116 0.505 0,075 6865 181254 1249 0
, 117 0.503 0.076 7560 197760 1363 0

118 0.504 0,073 7400 201130 1386 0
119 0.502 0.076 7870 2062_0 1422 0

120 0.502 0.078 7Z_85 186050 1282 0

_,. C19-3
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_ NARMCO TASK 4 12PLY UNIDIRECTIONAL _SIOH

• _ SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

_ " 121 0.503 0.075 7055 187011 1289 0
122 0.502 0.075 7300 193891 1336 0

ii 123 0.500 0.075 7765 207066 1427 0

124 0.499 0.076 6935 182865 1260 0
] 125 0.504 0.077 7475 192614 1328 0

, _ 126 0.504 0.078 7550 192053 1324 0
127 0.502 0.076 6160 161459 1113 0

, 128 0.503 0.073 7905 215283 1484 0
129 0.503 0.068 7050 206116 1421 0
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_ Table C20 I

NARMCOTASK 4 8PLY CROSSPL¥COMPRESSIOg

SPECINEN WIDTH .THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

f

1 0.253 0.048 515 42407 292 0 |
2 0.253 0.048 665 54759 377 0
3 0.254 0.047 835 69944 482 0
4 0.250 0.047 685 58297 407 0 :
5 0.247 0.049 785 64859 44? 0

_ -" 6 0.254 0.049 615 49413 340 0
7 0.251 0.050 760 60557 417 0
8 0.252 0.049 755 61143 421 0
9 0.246 0.049 755 62634 431 0

10 0.252 0.048 710 58697 404 0

11 0.248 0.049 795 65421 451 0
12 0.248 0.050 755 60887 419 0
13 0.251 0.049 755 61387 423 0
14 0.252 0.050 725 57539 396 0
15 0.251 0.048 735 61005 420 0

16 0.252 0.047 735 62056 427 0
17 0.251 0.049 755 61387 423 0
18 0.251 0.050 770 61354 423 0
19 0.251 0.049 730 59354 409 0
20 0.252 0.048 770 63657 438 0

21 0.252 0.047 805 67966 468 0
22 0.252 0.048 790 65310 450 0
23 0.252 0.047 715 60368 416 0
24 0.251 0.047 825 69933 482 0
25 0.252 0.047 785 66278 456 0

26 0.252 0.048 875 72337 498 0
27 0.253 0.047 815 68539 472 0
28 0.253 0.046 745 64014 441 0
29 0.252 0.047 795 67122 462 0
30 0.252 0.044 625 56367 388 0

31 0.252 0.047 700 59101 407 0
32 0.252 0.048 830 68617 473 0
33 0.252 0.048 715 59110 407 0
34 0.252 0.047 785 66278 456 0

_ 35 0.252 0.049 830 67217 463 0
..**.*.***.|_L*t*.*m.

36 0.252 0.048 805 66550 458 0
37 0.253 0.047 895 75267 518 0
38 0.252 0.046 685 59092 407 0
39 0.252 0.047 900 75987 523 0
40 0.252 0.047 8_5 69655 480 0

iimtmttltittiitiSltllti_tlttililltl--i_l_t_tt_ltilitlt_

t
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NARMCOTASK 4 8PLY CROSSPLYCOMPRESSION

SPECIHEN WIDTH THICK LO_3 STRESS STRESS COND
NO. IN, IN. LB. PSI. MPA.

41 0.252 0.045 770 67901 468 0
42 0.253 0.046 760 65303 450 0
43 0.253 0.045 785 68950 475 0
44 0.251 0.047 825 69933 482 0
45 0.253 0.046 730 62725 432 0

46 0.252 0.047 810 68389 471 O
47 0.252 0.047 785 66278 456 0
48 0.253 0.045 760 66754 460 J
49 0.252 0.046 815 70307 484 0
50 0.252 0.046 855 73757 508 0

m.,.i.itti,ia*,,,,,,,,,,,,,,*,,,,,,,,,,I,,,wm,,,,,,,..,,*,..*..

51 0.252 0.040 625 62003 427 0
52 0.253 0.040 665 65711 453 0

53 0.252 0.042 775 73223 504 0
54 0.252 0.045 805 70987 489 0
55 0 253 0.047 730 61390 423 0

56 0.252 0.046 830 71601 493 0 i
57 0.252 0.046 900 77639 535 0
58 0.252 0.047 830 70077 483 0
59 0.251 0.046 855 74051 510 0
60 0.253 0.046 795 68310 470 0

61 0.251 0.046 785 67988 468 0
62 0.252 0.048 915 75644 521 0
63 0.252 0.047 850 71766 494 O
64 0.252 0.045 920 81128 559 0
65 0.252 0.047 785 66278 456 0

**-***-*-*-*********-********

66 0.252 0.045 725 63932 440 0
67 0.252 0.046 885 76345 526 0
68 0.252 0.046 860 74189 511 0
69 0.251 0.043 775 71805 495 0
70 0.252 0.043 625 57678 397 0

71 0.252 0.045 910 80246 553 0
72 0.252 0.048 870 71924 495 0
73 0.252 0.047 760 64167 442 0
74 0.253 0.042 690 64935 447 0
75 0.253 0.048 0 0 0 1

,__,.,,|,*,,*,._,,m,,,,m, ,.°.m,.*.,,,*,,,,,,,__l

76 0.252 0.047 875 73877 509 0
77 0.252 0.047 905 76409 526 0
78 0.252 0.046 965 83247 573 0
79 0.252 0.047 875 73877 509 0
80 0.252 0.047 945 : 79787 550 0

C20-2
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_'. _ NARMCOTASK 4 8PLY CROSSPL¥ CONPnSSION

SPECIMEN WIDTH tHICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. NPA.

81 0.253 0.044 785 70517 486 0 "
_ 82 0.253 0,_42 830 78110 538 0

83 0.247 0,045 740 66576 459 0
_ _ 84 0,252 0.046 855 73757 508 0
_. 85 0,253 0,046 900 77332 533 0

i.,,,,,,,.,.a,,,,,.,,i,

86 0.252 0.048 975 80605 555 0
-. 87 0.252 0.048 525 43402 299 0

88 0.252 0.049 435 35228 242 0
89 0.253 0.049 845 68161 469 0
90 0.254 0.049 770 61867 426 0

91 0.252 0.050 740 58730 404 0
92 0.252 0.048 545 45056 310 0
93 0.252 0.047 735 62056 427 0
94 0.252 0.049 620 50210 346 0
95 0.253 0.046 865 74325 512 0

96 0.252 0.048 790 65310 450 0
97 0.252 0.048 930 76884 530 0
98 0.252 0.048 855 70684 487 0
99 0.252 0.047 605 51080 352 0

100 0.252 0.047 820 69233 477 0

101 0.252 0.048 855 70684 487 0
102 0.252 0.048 960 79365 547 0
103 0.252 0.047 805 67966 468 0
104 0.253 0.046 835 71747 494 0
105 0.250 0.049 925 75510 520 0

la_.t.ati.a|.i..itil...L.i

106 0.250 0.049 785 64081 441 0
I07 0.250 0.049 775 63265 436 0
108 0.249 0.049 750 61470 423 0
109 0.250 0.049 690 56326 388 0
110 0.250 0.049 6_0 53877 371 0

111 0.250 0.049 25 67346 464 0
: 112 0.250 0.049 _0 69387 478 0

113 0.250 0,047 _25 70212 484 0
, 114 0.251 0.047 555 47045 324 0
i

115 0.250 0.046 445 38695 266 0

/ 116 0.251 0.047 825 69933 482 0
I17 0.251 0.049 755 61387 423 0
118 0,251 0.048 875 72626 500 0
119 0.250 0.047 840 71489 492 0

' 120 0,249 0.047 690 58959 406 0

_: [ C20-3
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_ NARNCOTASK 4 8PLY CROSSPLYCOIqPP£SSION

_. SPECINEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.

121 0.249 0.048 855 71536 493 0
122 0.248 0.048 745 62584 431 0

_ 123 0.253 0.049 750 60498 417 0
; 124 0.249 0.048 795 66516 458 0
-_ . 125 0.249 0.049 795 65158 449 0

_- _ 126 0.252 0.047 710 59945 413 0

_ 127 0.252 0.047 845 71344 491 0

"_ [ C20-4
t
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Table C21

NARNCOTASK 4 12PL¥ UNIDIRECTIONAL COIqPP_SSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS COHD
NO. IN. IN. LB. PSI. NPA.

I 0.245 0.075 2470 134421 926 0
2 0.000 0.000 0 0 0 3
3 0.244 0.073 2605 146249 1008 0
4 0.000 0.000 0 0 0 3
5 0.244 0.070 2160 126463 871 0 •

''''''-''''' "'':'''-' '.-'''...'....-..'.....-.........._..I..II

6 0.245 0.069 2580 152617 1052 0

7 0.000 0.000 0 0 0 3
, 8 0.000 0.000 0 0 0 3

9 0.245 0.065 2505 157299 1084
I0 0.245 0.065 2025 127158 876 4

11 0.248 0.067 2670 160688 1107 0

12 0.244 0,071 2360 136227 939 0

13 0.245 0.073 2510 140341 967 0 -'
14 0,247 0.073 2615 145028 999 0

15 0.243 0.073 2575 145160 1000 0

16 0.244 0.071 2620 151235 1042 0 i

37 0.253 0.072 2650 145476 1003 0
18 0.253 0.071 2300 128040 882 0
19 0.247 0069 2340 137299 946 0
20 0.247 0.059 2110 144788 998 0

21 0.250 0.066 2470 149696 1032 0

22 0.250 0.068 2815 165588 1141 0

23 0.250 0.072 2705 150277 1036 0
24 0.252 0.070 2375 134637 928 0

25 0.247 0.070 2310 133603 921 0
i,,..*,.**,,*,.*,*..,,*,.,|..t.**.

26 0.247 0.072 2320 130454 899 0
27 0.247 0,071 2440 139134 959 0
28 0.247 0.072 2560 143949 992 0
29 0.249 0.072 2620 146140 1007 0
30 0.249 0.072 2635 146976 1013 0

31 0.250 0.070 2605 148857 1026 0
32 0.250 0.066 2080 126060 869 0
33 0.251 0.071 1970 110543 762 0

34 0.250 0.073 2950 161643 1114 0

:, 35 0.247 0,072 2740 154071 1062 0

36 0.247 0.073 2650 146969 1013 0
37 0.247 0.073 2575 142809 986 0
38 0.251 0.072 2910 161022 III0 0
39 0.252 0.075 25A0 134391 926 0
40 0,250 0,071 2_45 154647 1066 0

t

c21-1 i
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NARHCOTASK 4 12PLYUNZDZRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. ITPA.

41 0.249 0.072 2755 153670 1059 0
42 0.250 0.067 2705 161492 1113 0
43 0.250 0.071 2270 127887 881 0
44 0.250 0.072 2405 133611 921 0
45 0.251 0.072 2320 128375 885 0

_t** . e_ tt **..,....-........o....*.-......,..

46 0.251 0.072 2410 133355 919 0
47 0.250 0.072 2305 128055 882 0
48 0.250 0.071 2480 139718 963 0
49 0.250 0.071 2345 132112 910 0
50 0.250 0.071 2560 144225 994 0

#light t _ g_ _ t_ mtllalllmtiitmttlmttmlttt--m

51 0.251 0.070 2545 144849 998 0
52 0.252 0.070 2650 150226 1035 0
53 0.251 0.069 2715 156764 1080 0
54 0.252 0.067 2070 122601 845 0
55 0.252 0.068 2045 119339 822 4

56 0.252 0.069 2645 152116 1048 4
57 0.251 0.069 2510 144927 999 0
58 0.250 0.070 2485 142000 979 n
59 0.251 0.070 2865 163062 1124 0
60 0.251 0.070 2575 146556 1010 0

t__lJ tl * let_,_o t e _ _ t t ..*.._.ee_.te_e..*.e.eL.*

61 0.252 0.070 2755 156179 1076 0
62 0.250 0.069 2545 147536 1017 0
63 0.250 0.068 2580 151764 1046 0
64 0.250 0.060 1965 131000 903 0
65 0.250 0.072 2825 156944 1082 0

66 0.252 0.072 3160 174162 1200 0
67 0.251 0.072 2945 162959 1123 0
68 0.251 0.072 2670 147742 1018 0
69 0.251 0.073 2950 160999 1110 0

|
70 0.252 0.073 2815 153022 1055 4

' , _,V_'_ ..............................

71 0.251 0.073 2705 147628 1017 4
72 0.251 0.074 2710 ' 145902 1005 0
73 0.251 0.074 2855 153709 1059 4
74 0.252 0.073 2410 131006 903 4

75 0.251 0.074 2710 145902 1005 0

76 0.251 0.074 3010 162054 1117 0
77 0.251 0.074 2845 153171 1056 0
78 0.251 0.074 2855 153709 1059 0
79 0.251 0.074 2765 148864 1026 0 '
80 0.251 0.074 281_ 151286 1043 0

i.,lll°_,.IL_lmmltl.l..l=.,,llillmkiiSiliSliiilliim,ilmill_,,ll_,_i,lll/L L

° _'
o

1
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NARMCOTASK 4 12PLY UNIDIRECTIONALCOMPRESSION

SPECIHEN WIDTH THICK LOAD STRESS STRESS COlCD
NO. IN. IN. LB. PSI. HPA.

81 0.251 0,072 2725 150785 1039 0
82 0.251 0.071 2905 163009 1123 0
83 0.252 0.070 2615 148242 1022 0
84 0.252 0.069 2850 163906 1130 0
85 0.252 0.065 2885 176129 1214 0

.tlmlttttt|attetttt.|..* *.....tttt..aeeta .term.

86 0.251 0.071 2960 166096 1145 0
87 0.251 0.071 2840 159362 1098 0
88 0.251 0.070 2270 129197 890 0
89 0.251 0.071 2675 150103 1034 0
90 0.251 0.070 2600 147979 1020 0

___,t-t-________910,251 0,069 2640 152433 1051 0 l
92 0.251 0.070 2745 156232 1077 0
93 0.251 0.070 2725 155093 1069 0 i

94 0.251 0.070 2545 144849 998 0 i
95 0 251 0 066 2865 172944 1192 0

.tltttetmlet.:. e tmmeleeamt'etla'tamlt ..tmeamtmmelt._.I= P i

96 0.251 0.066 2840 171435 1182 0

97 0.251 0.068 3040 178111 1228 0 [
98 0.251 0.070 2940 167330 1153 0
99 0.251 0.071 2565 143931 992 0
I00 0.251 0.070 2840 161639 1114 0 :

101 0.251 0.0)0 2715 154524 1065 0
102 0.251 0.069 2770 159939 1102 0 !I

103 0.251 0.070 2775 157939 1088 0 It
104 0.251 0.070 2760 157085 1083 0 i_

!

105 0.250 0.070 2805 160285 1105 0

106 0.251 0.063 2610 165054 1138 0
107 0.252 0.070 2640 149659 1031 0
108 0.251 0.065 2170 133006 917 0
109 0.252 0.065 2345 143162 987 0
110 0.252 0.067 2670 158137 1090 0

111 0.251 0.068 2610 152917 1054 0
112 0.252 0.068 2670 155812 1074 0
113 0.251 0.068 2715 159069 1096 0
114 0.251 0.070 2970 169038 1165 0

115 0.251 0.069 3000 173220 1194 0 i

116 0.252 0.069 2845 163618 1128 0 1
,! 117 0.251 0.067 2870 170660 1176 0

118 0.251 0.066 2580 155740 1073 4
' 119 0.252 0.064 2505 155319 1070 0

120 0.251 0.063 2640 166951 1151 0

y,

C21-3
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NABNCOTASK 4 X2PLY UNIDIRECTIONALCOMPRESSION

SPECINEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. I_A.

121 0.251 0.066 2955 178377 1229 0
' 122 0.251 0.067 2915 173336 1195 0

123 0.251 0.068 2975 174302 1201 0

124 0.251 0.068 2845 166686 1149 0
125 0.251 0.069 2820 162826 1122 0

126 0.251 0.068 2900 169908 1171 0
127 0.251 0.066 2565 154835 1067 0
128 0.252 0.063 2505 157785 1087 0
129 0.251 0.059 2100 141805 977 0
130 0.251 0.042 1395 132327 912 5

C2I-4
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TABLE C22

HERCULES25-PLY UNIDIRECTIONALSHORTBEAMSHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH "

NO. IN. IN. IW. LBS• PSI COND i
|

1 .77q5 .2510 .1405 555 11803 0
2 .7795 .2500 .1420 645 13627 0
3 .7800 • 2535 • 1350 450 9862 0
4 .7800 •2490 .1450 620 12879 0
5 .7815 • 2500" .1430 610 12797 0

!
6 .7820 .2450 .1485 580 11956 0 l
7 .7810 .2490 .1430 660 13902 0 '
8 .7805 •2480 •1445 565 11825 0
9 .7810 .2470 .1445 605 12713 0
10 .7805 .2450 .1420 600 12935 0

11 .7805 .2510 .1435 635 13222 0
12 .7800 .2495 .t425 640 13501 0 t
13 .7810 .2495 .1430 625 13138 0 1
14 .7810 .2480 .1405 570 12269 0
15 .7800 .2490 .1465 595 12233 0 !_

16 .7810 .2520 .1485 630 12626 0
17 .7810 .2510 .1500 685 13645 0
18 .7800 .2470 .1445 600 12608 0
19 .7810 .2520 .1445 615 12667 0
20 .7825 .2510 .1495 670 13391 0

*********************************************************************

21 .7830 .2490 .1525 520 10271 0 :
22 .7815 .2500 .1470 570 11633 0
23 .7825 .2520 .1490 690 13782 0
14 .7805 • 2500 • 1365 405 8901 0
25 .7815 .2520 .1460 675 13760 0

26 .7805 • 2500 • 1460 615 12637 0
27 .7810 .2490 .1490 595 12028 0
28 .78_.5 .2515 .1475 555 11221 0
29 .7805 .2500 .1480 600 12162 0 [
30 .7805 • 2480 .1370 395 8719 0

31 .7800 .2500 .1425 640 13474 0
32 .7800 .2490 .1465 600 12336 0 r_

33 .7800 .2520 .1425 600 12531 0
34 .7805 .2470 .1435 575 12167 0
35 .7815 .2460 .1475 590 12195 0

*********************************************************************

36 .7805 .2480 .1480 590 12056 0
37 .7815 .2520 . ],480 600 I,20_6 0
38 .7810 .2535 .1440 6_0 13149 0
3q .7810 .2515 .1410 660 13959 0
40 .7810 .2500 .1435 590 12334 0

C22-I



HERCULES25-PL¥ UNIDIMCTIONAL SliORT BRAMSllF_-A.R

FAILURE SHEAR
SPECD_N LENGTH W=IYrH TI.!!OK I,qb,i) STI_Nb'_fll

NO. DI. L_. IN. L $. PS I COND

41 .7815 .2450 .1460 575 12056 0
62 .7810 .2490 .1410 595 12710 0
43 .7810 .2525 .1440 690 16233 0
44 .7810 ,2500 .1435 580 12125 0
45 .7800 • 2510 .1480 590 11912

ttttttt**t*_)**tttttttttttttttttttttttt*ttttttttt*tttttttt*tttttttt*tt

66 .7800 • 2500 .1425 635 13368 0
"_ 47 .7765 .2520 .1520 655 12825 0

48 .7790 .2510 .1430 560 11284 0
69 .7770 ,2520 .1475 700 16126 0
50 .7820 .2500 .1430 635 13322 0

t_*t_ttt_tt_tttt*tt_tt*tt_Qtttttttt*ttttt*tt*t*'ttttttttttttttJtttttt

51 .7800 • 2520 .1445 460 9474 0
52 .7810 • 2490 .1630 600 12638 0
53 .7805 .2520 .1420 605 62680 0
54 .7810 .2480 .1435 660 1 09 0
55 .7820 • 2515 .1475 585 11827 0

• ******************************** ************************************
56 .7810 • 2515 .1415 640 13488 0
57 .7800 • 2525 .1635 645 13351 0
58 .7795 • 2510 .1425 630 13210 0
59 .7805 • 2530 .1445 585 12001 0
60 .7815 .2485 .1445 675 14098 0

61 .7810 • 2670 .1415 675 14485 0
62 .7815 ,2480 .1410 6"_5 13620 0
63 .7810 .2670 .1445 590 12398 0
66 .7810 .2500 .1_15 570 12055 0
65 .7810 .2510 .1450 700 16425 0

66 .7815 • 2530 .1440 670 13793 0
67 .7810 .2510 .1475 605 12256 0
68 .7800 • 2505 . 1440 650 13515 0
69 .7810 .2675 .1455 605 12600 0
70 .7820 .2515 .1440 620 12840 0

71 .7810 • 2510 •1625 675 16156 0
72 .7810 .2670 .1675 660 13587 0
73 .7820 .2520 .1635 610 12651 0
76 .7815 .2520 .1455 660 13500 0#

75 . 7820 • 2330 • 1300 575 11364 0

76 .7805 2415 • 136_ 390 8873 0*

77 .7765 • 25_: .1460 650 13434 0
78 .7820 • 2510 • 1425 695 14573 0

: 79 .6905 • 2695 • 1140 405 10670 0

80 .6870 • 2515 • 1200 630 i0686 0

z

: c22-2 lt
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:IERCULES25-PLY UNIDIRECTIONALSHORTBEAMSHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH .

NO. IN. IN. IN. [3S. PSI COND

81 .6895 .2515 .1200 520 12922 0
82 ._890 .2505 .1205 365 9069 0 ii
83 .6880 •2460 •1170 350 9120 0
84 ,6875 2510 .I190 415 10421 0•

*********************************************************************

86 .6875 .2455 .1180 390 10097 0 i_11
87 .6890 .2505 .1190 410 10316 0 _I
88 .6835 .2500 .I185 370 9367 0 i
89 .6890 .2460 .1200 405 10290 0 I
90 .6870 •2445 •1165 390 10269 0 !i

L
******************************************************************** !

91 .6925 .2510 .I195 390 9752 0
92 .6890 .2510 .I140 425 11140 0

93 .6850 .2505 .1195 490 12277 0 !
94 .6895 •2470 .1240 425 10407 0 i
95 .6885 •2460 .1200 400 10163 0 i

******************************************************************** I
L

96 .6920 .2500 .1240 420 10161 0
97 .6870 .2495 .1220 465 11457 0
98 .6875 .2490 ._190 455 11517 0
99 .6910 .2515 .I170 420 10705 0
tO0 .6870 .2505 .I195 450 11275 0

*********************************************************************

101 .6910 .2490 .120_ 440 10998 0
102 .6875 .2490 •l13G 375 9996 0
103 .6820 .2500 .I180 425 10805 0
104 .6890 .2500 .1215 440 10864_ 0
105 .6880 .2500 .1205 425 10581 0

*********************************************************************

106 .6870 .2490 .1165 455 11764 0
107 .6925 .2515 .1195 415 10356 0
108 .6940 .2505 .1170 350 8956 0
I09 .6875 .2505 .1210 465 11506 0
110 .6940 .2525 .I180 420 t0572 0

111 .6880 .2510 .1200 450 11205 0
112 .6910 .2520 .1190 485 12130 0
113 .6885 • 2505 • 1225 450 10998 0
114 .6875 •2505 .1185 425 10738 0
115 .6875 •2505 .1235 490 11879 0

*********************************************************************

116 .6880 •2490 .1190 405 10251 0
117 .6885 .2500 .1140 445 11711 0

118 .6915 .2500 .11_5 455 12133 0
119 .6875 •2505 .I205 435 10808 0
120 .6890 •2510 .i195 450 11252 0
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

ra_tmZ SITAR
PECIMEN LENGTH WIDTH TH]CK LOAD STRENGTI_
NO. IN. IN. IN. LSS. PSI COh_)

121 06875 .2510 .1180 375 9496 0

122 .6890 .2515 .1195 400 9982 o
123 .6905 •2510 •1240 450 10844 0
124 .6900 .2505 .1210 435 10767 0
125 .6875 • 2485 • 1190 400 10145 0

**********************************************************************

126 .6885 .2505 .1200 505 12600 0
127 .6920 .2485 .1195 435 10986 0
128 .6870 .2520 .1140 380 9921 0
129 .6900 .2500 .1200 465 11625 0
130 .6895 •2505 •1140 375 9849 0

*********************************************************************

131 .6875 •2500 •1230 430 10488 0
132 .6880 .2495 .1195 460 11571 0
133 .6895 .2510 .1205 400 9919 0
134 .6885 .2510 .1195 470 11752 0
135 .6890 .2500 .I135 395 10441 0

*********************************************************************

136 .6890 .2505 .1210 435 10764 0
137 .6905 .2515 .I175 400 10152 0
138 .6900 .2485 .1190 485 12301 0
139 .6880 .2510 .1205 470 11655 0
140 ,6890 •2465 •1170 385 tOOt2 0

*********************************************************************

141 .6835 .2455 .1180 385 9968 0
142 .6880 .2505 .I195 500 12527 0
143 .6885 .2510 .1190 425 10672 0
144 .6895 .2505 .1205 445 11057 0
145 .6900 .2505 .1210 465 11506 0

*********************************************************************

146 .6900 .2500 .1205 410 10207 0
147 .6745 .2500 .1210 400 9917 0
148 .6875 .2495 .I180 440 11209 0
149 .6930 .2495 .1180 435 11081 0
150 .6910 .2505 .1170 385 9852 0

*********************************************************************
151 .6875 .2525 .1180 405 10195 0
152 .6895 .2505 .1205 460 11429 0
153 .6960 .2495 ,I175 425 10873 0
154 .6860 •2505 •1220 480 11780 0
155 .6875 •2510 .1210 440 10866 0

*********************************************************************
156 .6890 •2520 .1240 470 11281 0
157 .6895 .2500 •1185 410 10380 0
158 .68.O .2505 •1210 465 11506 0
159 .6900 .2510 .1200 475 11828 0
160 ,6940 ,2520 ,1220 425 10368 0

*********************************************************************
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO, IN, IN. IN. LBS• PSI COND

161 .6915 • 2505 .1195 515 12903 0
: 162 .6905 .2490 .1180 410 10466 0

163 .6910 .2490 ,1205 445 11123 0
; 164 .6890 • 2505 • 1200 465 11602 0
-_ 165 .6845 .2500 .1180 435 11059 0 •

166 ,6875 • 2495 .1180 350 8916 0
167 .6900 ,2465 .1200 420 10649 0
168 .6905 • 2535 .1190 425 10566 0
169 .6845 .2500 .1225 405 9918 0 '
170 ,6875 ,2490 .1210 465 11575 0 i

171 ,6875 ,2510 ,1230 490 11904 0
172 ,6950 • 2500 .1170 420 10769 0
173 .6895 •2475 •1190 460 11714 0
174 ,6900 •2510 .I195 420 10592 0
175 .6970 •2495 .1185 435 11035 0

*********************************************************************

176 ,6900 • 2500 • 1130 370 9823 0
177 .6890 .2505 ,1210 465 11506 0
178 •6910 • 2500 • 1220 405 9959 0
179 .6870 •2495 •1170 410 10534 0
180 ,6915 •2480 •1190 385 9784 0

*********************************************************************

181 ,6895 .2530 .1205 395 9717 0
182 ,6895 •2510 .1140 365 9567 0
183 .6880 •2500 .1210 400 9917 0
184 ,6905 ,2500 .1195 455 11423 0
185 .6900 •2500 •1195 455 11423 0

186 •6880 • 2500 • 1210 480 11901 0
187 ,6895 • 2515 ,1195 475 11854 0
188 ,6885 • 2505 • 1195 435 10899 0
189 .6880 •2500 . 1220 450 11066 0
190 ,6875 •2510 ,1185 A05 10212 0

191 ,6910 • 2470 .1185 390 9993 0
192 ,6910 ,2500 ,1240 435 10524 0
193 ,6910 ,2505 ,1185 425 10738 0

_ 194 ,6900 .2490 •1210 435 10828 0
195 .6905 •2515 •1190 390 9773 0

*********************************************************************

196 .6925 ,2510 ,1190 425 10672 0
197 ,6900 ,2495 .1185 415 10549 0
198 ,6905 • 2490 • 1200 405 10166 0
199 ,6880 ,2495 ,11_0 475 12100 0
200 .6900 ,2520 .1200 425 13021 0

*********************************************************************
_J

:/" i
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HERCULES25-PLY UNIDIRECTIONALSHORTBEAMSHEAR

FAILURE SHEAR. ! _+-
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO• IN. IN. IN, LBS. PSI CON]) _

201 .6890 •2505 ,1205 455 11305 0
202 ,6900 .2515 .1145 445 11590 0 :+
203 .6905 •2500 .1135 420 11101 0
204 .6890 • 2510 .1140 410 10746 0
205 .6875 • 2515 • 1195 425 10606 0

206 .6935 •2505 •1175 465 11849 0
207 .6875 •2510 -1225 455 11098 O ,
208 .6870 •2500 .1195 420 10544 0

209 .6880 •2500 .I200 470 I1750 0 /
210 .6890 •2515 •I135 430 10383 0

*********************************************************************

211 .6895 •2485 .1190 410 10399 0
212 .6895 .2510 .I140 415 10878 0
213 .6875 ,2490 .1200 395 9915 0
214 .6875 ,2515 .1195 395 9857 0
215 .6765 •2490 •1160 410 10646 0

216 .6770 •2505 .1155 410 10628 0
217 .6775 .2480 .1200 455 11467 0
218 .6780 •2505 .I185 420 10612 0
219 .6745 .2495 .1165 465 11998 0
220 .6735 •2505 •1175 485 12358 0

221 .67_0 •2565 .I165 365 9161 0
222 .6770 •2490 •1160 410 10646 0
223 .6725 .2485 .I165 465 12047 0
224 .6735 .2470 .U75 420 10854 0
225 .6730 .2490 ,1185 395 10040 0

*********************************************************************

226 .6720 .2510 .I160 410 10561 0
227 .6720 .2485 .1160 405 10537 0
228 .6740 •2500 •1205 460 11452 0 I
22q .6710 •2510 .1180 405 10256 0
230 .6740 •_485 .I170 495 12769 0 i

*********************************************************************

231 .6760 .2475 .1200 415 10480 0 t
232 .6740 •2505 •1165 430 11051 0 |-
233 .6735 •2540 .I180 395 9884 0 i234 .6740 .2495 .1155 425 11061 0
235 .6785 .2500 .1145 420 11004 0

*********************************************************************

236 .6710 •2510 •1155 400 10348 0
237 ,6740 .2500 .1175 415 10596 0
238 ,6720 .2455 ,1160 435 11456 0
239 ,6720 • 2510 .I175 435 11062 0
240 .6795 • 2500 .1175 440 11234 0
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UNIDIRECTIONAL SHORT BEAM SHEAR i
HERCLrLES25-PLY

FAILURE SHEAR
SPECD_EN LENGTH WIDTR TllILK LOAD STRENGTR

i NO. IN. IN. IN. LBS • PSI CORD

241 .6725 •2500 .1195 490 12301 0

242 .6725 .2480 .1165 420 10903 0243 .6775 •2505 •1160 435 11228 0

_: 244 .6720 .2465 .1183 470 12119 0
245 .6745 •2460 .1205 385 9741 0

*********************************************************************

246 .6790 ,2500 .1195 425 10669 0
247 .6785 •2500 .1180 465 11822 0
248 .6715 •2495 •1155 375 10280 0
249 .6810 •2515 .1175 445 1129A 0
250 .6760 •2480 •1195 415 10502 0

251 .6740 •2545 •1160 410 10416 0
252 .6735 •2450 .1185 415 10721 0
253 .6740 .2515 .I160 455 11697 0
254 .6740 •2510 .I160 465 11978 0
255 .6795 •2475 .I160 425 11102 0

256 .6760 .2455 .!170 435 11358 0
257 .6740 •2485 ,I165 345 9715 0
258 .6735 .2495 .1170 425 10919 0
250 .6740 •2455 .I165 405 10620 0
260 .6770 • 2480 .1175 385 9909 0

261 ,6740 •2475 •1175 440 11348 0
262 .6735 • 2480 .1160 425 11080 0
263 .6740 • 2495 • 1195 400 10062 0
264 ,6730 •2500 .1170 440 11282 0
265 .6735 .2505 .1195 425 10648 0

266 .6765 •2695 .1180 430 10954 0
267 .6720 .2495 .II05 325 8841 0
268 .6730 ,2485 .1190 495 12554 0
269 .6720 .2480 .1175 420 10810 0
270 .6810 •2495 .1160 460 11920 0

271 .6735 .2500 .1195 440 11046 0
272 .6735 .2490 .1190 400 10125 0
273 .6720 •2495 .1175 440 11257 0
274 .6755 .2480 .1145 335 10169 0
275 .6775 •2505 .1170 395 10108 0

276 .6735 • 2515 .1205 475 11755 0
277 .6725 • 2485 .1195 470 11870 0
278 .6760 •2505 .I170 425 10876 0
279 .6730 •2490 ,_145 375 9865 0
280 .6725 ,2_65 o1155 365 9615 0

- *********************************************************************
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HERUCLES25-PLY UNIDIRECTIONALSHORTBF.,_ SH]_,AR

FAU_URI SII/AR
PECII_N LENGTH NIDTH THICK LOAD STRENGTH

NO• IN. IN. IN. I,BS • PS ][ COND

281 .6715 .2470 .1165 460 11468 0
282 .6730 .2470 .1200 425 10754 0
283 .6725 • 2470 .1150 380 10033 0
284 .6725 .2515 .1115 355 9537 0
285 .6740 •2490 .1205 470 11748 0

********************************************************************
286 .6800 .2505 • 1175 400 10192 0
287 .6735 .2440 .1200 410 10502 0 "

288 .6790 • 2475 • !170 600 10360 0 ,
289 .6770 •2500 •1115 355 9552 0
290 .6730 • 2500 • 1175 410 10468 0

291 .6760 .2510 .1205 470 11655 0
292 .6740 • 2485 .116_ 375 9715 0
293 .6735 •2485 •1160 430 11188 0
294 .6735 .2505 .1160 415 10711 0
295 .6740 • 2520 •1180 440 11098 0

296 .6730 • 7685 • 1175 415 10660 0
297 .6725 .2520 .1150 400 10352 0
298 .6735 •2495 •1180 435 11081 0
299 .6775 .2465 .1150 395 10451 0
300 .6735 •2510 .1195 445 11127 0

301 .6715 .2500 .1155 415 10779 0
302 .6740 • 2680 .1155 435 11390 0
303 .6735 . 2470 •1170 400 10381 0
304 .6755 •2490 .I155 415 10823 0
305 .6765 .2500 .1205 435 10830 0

306 .6780 • 2485 • 1155 440 11498 0
307 .6745 .2495 .1205 450 11226 0
308 .6715 .2490 .1175 490 12561 0
309 .6795 °2500 .1170 425 10897 0
310 .6735 .2695 .1195 510 12829 0

311 .6730 . 2490 .1185 465 11819 0 ,
312 .6780 .2495 .1155 410 10671 0
313 .6815 .2515 .1160 395 10155 0
314 .6715 • 2695 • 1180 410 10645 0
315 .6730 .2485 .1175 410 10531 0

316 .6730 .2660 .1170 465 12117 0
317 .6740 • 2485 •1210 410 10227 0
318 .6740 .2480 .1150 450 11834 0

319 .6785 .2490 .1170 , 385 9911 0
320 .6730 .2510 .1160 485 12493 0
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAZLURE SREAR

SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO. IN. IN. IN. LBS. PSI COND

321 .6740 •2485 .1170 415 10705 0

322 .6775 .2505 .1180 480 12179 0

323 .6745 .2545 .1165 430 10877 0

324 .6780 •2490 .1170 430 11070 0

325 .6730 .2500 .1195 410 10293 0

326 .6725 •2500 .1175 455 11617 0

327 .6740 .2495 .1100 345 9628 0

328 .6730 •2450 .1105 430 11912 0

329 .6735 •2485 .1190 450 11613 0

330 .6735 .2480 .I165 455 11811 0

331 .6740 .2505 .1175 475 12103 0

332 .6740 .2480 .1155 440 11521 0

333 •6740 .2490 .1185 420 10676 0

334 .6735 .2465 .1190 445 11378 0
335 .6760 .2500 .1170 475 12179 0

336 .6725 .2485 •1190 420 10652 0
337 .6795 .2500 .1205 445 11079 0

338 .6725 •2465 •1180 420 10830 0
339 •6760 •2480 .1170 420 10856 0
340 .6725 .2495 •1170 435 11176 0

341 .6795 •2485 ,1160 365 9497 0
342 .6755 .2495 .1205 455 11351 0

343 .6720 .2480 .1170 435 11244 0
344 .6730 .2490 .1135 350 9288 0
345 .6805 .2515 •1185 460 11073 0

366 .6725 .2680 .1180 650 11533 0

347 .6745 •2490 .1170 450 11585 0
348 .6640 °2500 •1140 390 10263 4
349 .6890 .2445 .1235 425 10556 4
350 .6770 .2505 .1100 290 7893 4

351 .6720 .2490 .1150 390 10215 4
352 .6775 .2495 •1175 390 9977 4

353 .6735 .2695 .1175 400 10233 4
354 .6775 .2500 .1140 380 10000

355 .6745 •2500 .1180 385 9788

356 .6770 •2665 .1150 350 9260 4
357 .6745 .2525 .1175 390 9859 4
358 .6760 .2510 .1170 380 9705 4
359 .6725 •2510 .I030 330 9215 4
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TABLE C23
UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

5 FAILURE SHEAR
SPECIMEN LENGTH NIDTH THILK LOAD STRENGTH

NO. I_. IN. IN. LBS• PSI COND

I .7480 .2495 .1385 685 14867 0
_ 2 .7425 .2500 .1395 645 13871 0

3 .7440 .2495 .1420 675 14289 0
_ 4 .7465 .2500 .1430 695 14580 0

5 .7435 .2495 .1435 725 15187 0

6 .7445 .2500 .1430 695 14580 0

7 .7465 .2500 .1340 660 14776 0
8 .7450 .2505 .1360 710 15631 0
9 .7440 .2490 .1445 700 14591 0
I0 .7465 .2500 .1455 695 14330 0

II .7410 .2505 .1450 725 14970 0
_2 .7460 .2505 .1460 715 14662 0
13 .7405 .2505 .1480 690 13959 0
14 .7360 .2500 .1430 675 14161 0
15 .7415 .2510 .1430 545 12433 0

*********************************************************************

16 .7480 .2500 .1450 650 13448 0
17 .7465 .2495 .1430 655 13769 0
18 .7435 .2495 .1395 595 12821 0
19 .7460 .2500 .1405 500 10676 0
20 .7445 .2495 .1465 705 14466 0

*********************************************************************

21 .7470 .2500 .1405 645 13772 0
22 .7430 .2495 .1340 625 14021 0
23 .7455 .2510 .1465 695 14195 0
24 .7430 .2500 .1465 695 14232 0
25 .7450 .2495 .1465 675 13850 0

*********************************************************************

26 .7460 .2495 .1440 650 13569 0
27 .7435 .2495 .1415 645 13702 0
28 .7435 .2485 .1395 645 13955 0
29 .7455 .2500 .1380 550 11957 0
30 .7430 .2510 .1450 710 14631 0

*********************************************************************

, 31 .7400 .2495 .1450 685 14201 0
32 .7455 .2505 .1430 675 14133 0
33 .7415 .2505 .1440 680 14138 0

_ 34 .7440 .2500 .1470 700 14286 0
" 35 .7450 .2485 .1445 680 14203 0

i *********************************************************************

36 .7365 .2490 .1430 670 14112 0
37 .7455 .2500 .1420 670 14155 0

38 .7420 .2495 :f410 665 14177 0
_ 39 .7430 .2475 .1340 565 12777 0

i __ 40 .7480 .2480 .1320 685 15694 0
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
IMEN LENGTH WIDTH THILK LOAD STRENGTH

NO. 1_. IN. IN. LBS • PS I COND

41 •7375 .2500 .1420 660 13944 0
42 .7440 .2520 •1430 650 13528 0
43 .7450 ,2500 .1450 645 13345 0
44 .7440 .2490 .1425 670 14162 0
45 .7430 .2490 .1460 710 14648 0

eee_e,_e,ee,e_e****ee**eee_e,eee_,e**ee,ee**e,_,e,_**e**e_eee**e_e,e

46 .7450 .2495 .1360 670 .14809 0
47 .7445 .2495 .1435 680 14245 0
48 .7450 .2490 .1340 640 14386 0
49 .7455 .2500 .1445 655 13599 0
50 .7440 .2505 .1440 730 15178 0

51 .7460 .2500 ,1480 705 14291 0
52 .7450 .2480 .1330 645 14666 0
53 .7460 .2510 .1470 665 13517 0
54 .7430 .2510 .1430 605 12642 0
55 .7475 .2490 .1420 680 14424 0

56 .7460 .2490 .1425 700 14796 0
57 .7445 .2500 .1440 690 14375 0
58 .7435 .2490 .1410 675 14419 0
59 .7400 .2500 .1465 725 14846 0
60 .7415 .2480 .1420 660 14056 0

61 ,7430 .2470 .1440 710 14971 0
62 .7390 .2505 .1460 690 14150 0
63 ,7445 .2490 .1450 675 14022 0
64 •7455 .2495 .1460 670 13795 0
65 .7405 .2500 .1470 655 13367 0

66 .7425 .2490 ,1420 690 14636 0
67 .7450 .2485 .1445 665 13890 0
68 .7440 .2500 .1445 655 13599 0
69 •7435 .2505 .1430 690 14447 0
70 .7445 •2505 .1430 685 14342 0

71 .7445 .2505 .1480 710 14363 0
72 •7340 .2500 .1480 680 13784 0
73 .7430 .2505 .1440 690 14346 0
74 .7445 •2510 .1435 695 14472 0
75 .7445 .2490 .1380 660 14405 0

76 •7480 •2550 •1390 670 14177 0
77 •7455 •2505 .1445 700 14504 0
78 .7425 •2500 .1420. 675 14261 0
79 •7430 2450 1360 690 15531 0
80 .7405 .2495 .1450 680 14097 0
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UNION CARBIDE25-PLY UNIDIRECTIONALSHORTBEAM

FAILURE SHEAR
SPECI]_N LENGTH NZDTH THICK LOAO STRENGTH

NO. 1W. IN. IN. LBS. PS I COND

8$ .7460 .2495 .1400 620 13312 0
82 .7435 • 2500 .1340 525 11754 0
83 .7410 •2485 ,1440 685 14357 0
84 .7425 .2510 .1445 720 14889 0

"_ 85 .7435 ,2495 .1460 650 13383 0

86 .7440 .2490 .1430 615 12928 0
87 .7435 .2500 .1430 670 14056 0
88 .7460 ,2500 .1450 690 14276 0 :
8q ,7440 .2470 .1350 665 14957 0
90 ,7440 .2310 ,1420 665 15205 0

*********************************************************************

91 .7445 .2510 .1440 660 13695 0
92 .7445 .2500 .1435 705 14739 0
q3 .7455 .2500 ,1440 720 15000 0
94 .7450 .2490 .1460 735 15163 0
95 .7455 .2520 .1440 600 12601 0

*********************************************************************

96 ,7440 ,2500 .1440 665 13854 0
97 .7445 .2510 .1430 675 14104 0
98 .7380 .2500 .1430 735 15420 0
99 .7440 .2530 ,1430 650 13675 0
100 .7440 .2480 .1450 670 13974 0

*********************************************************************

tot .7880 .2525 .1360 610 13323 0
102 .7875 .2545 .1355 685 14245 0
103 .7875 .2535 .1420 615 12814 0
104 .7880 .2505 .1360 635 13979 0
105 .7870 .2490 .1345 645 14444 0

106 .7880 .2535 .1455 625 12709 0
107 .7880 .2525 .1350 615 13531 0
108 ,7885 .2520 .1445 630 12976 0
109 .7870 .2500 .1400 605 12964 0
110 .7880 .2520 .1355 650 14277 0

111 .7880 .2520 .1325 575 12916 0
112 ,7860 .2525 .1345 670 14796 0
113 .7885 .2545 .1355 665 14463 0
114 .7865 .2515 .1345 610 13525 0
115 .7880 ,2540 .1335 670 14819 0

116 .7885 ,2540 .1330 585 12988 0
: 117 .7830 .2545 .1380 670 16308 0

118 .7875 .2535 .1355 600 13101 0
119 .7890 .2525 .1310 610 13831 0

i 120 .7895 .2555 ,1275 595 13699 0
*********************************************************************
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO• IN. IN. IN. LBS • PS I COND

12! •7850 .2490 .1440 645 13491 0
122 .7890 .2550 .1355 620 13458 O
123 .7885 .2530 .1350 660 14493 0
124 .7830 .2555 .1435 685 16012 0
125 .7880 .2525 .1315 620 14004 0

*********************************************************************

126 .7875 .2490 .1305 620 14426 0
127 •7855 •2435 •1330 635 14706 0
128 .7885 •2490 •1400 615 13231 0
129 .7885 .2525 .1355 625 13701 0
130 • 7880 • 2515 • 1340 635 14132 0

131 .7895 .2515 .1315 640 14514 0
132 .7865 • 2520 .1360 615 13459 0 I
133 .7860 .2565 .1405 680 14152 0 1
134 .7865 • 2490 .1355 620 13782 0
135 .7840 .2520 .1350 635 13999 0

1.,0 .7865 • 2500 • 1320 575 13068 0
137 .7880 .2530 .1245 565 13453 0
138 .7875 • 2550 • 1365 620 13359 0
139 .7880 .2535 .1345 585 12868 0
140 .7865 .2500 .1320 620 14091 0

141 .7890 .2500 .1335 595 13371 O
142 .7865 .2545 .1355 630 13702 0
143 •7870 •2545 •1350 660 14407 0
144 .7865 • 2525 .1340 640 14186 0
145 .7890 .2525 .1320 600 13501 0

146 .7845 .2515 .1430 635 13242 0
147 .7880 •2535 .1335 640 14183 0
148 .7835 .2555 .1355 625 13540 0
149 .7850 • 2550 .1365 650 14006 0
150 .7880 .2550 .1365 685 14760 O

151 .7870 .2475 .1425 650 13822 O
152 .7885 .2550 .1440 675 13787 0
153 .7850 .2525 .1375 665 14365 0
154 .7865 • 2500 .1350 670 14889 0
155 •7875 •2530 •1450 685 14004 0

156 .7880 •2530 •1345 680 14987 0
157 .7880 .2540 .1330 600 13321 0
158 .7860 •2525 .1340 660 14630 O
159 .7875 .2560 .1305 610 13694 0
160 •7890 • 2490 • 1335 650 14665 0

*********************************************************************

l
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UNIONC._'&8IDE25-PLY UNIDIRECTIONALSHORTBEAM i

FAILURE SHL_ i •
SPECI:HEN LENGTH WZDTH THIClq LOAD STRENGTH i

NO. IN. IN. IN. LBS• PSI COND

161 .7880 .2540 .1450 620 12626 0
162 .7840 2530 •1350 580 12736 0
163 .7860 • 2510 .1340 640 14271 0

.78. ..2o 6,5 1,.o o
165 .7875 •2505 .1300 645 14855 0

166 .7830 .2525 .1265 625 14675 0 !
167 .7870 • 2525 .1280 610 14155 0
168 .7885 • 2500 .1345 660 14721 0
16q .7880 .2540 .1365 675 14602 0
170 .7870 • 2530 .1370 635 13740 0

171 .7875 • 2525 .1355 605 13262 0
172 .7880 • 2535 .1355 645 14083 0
173 .7890 •2530 .1310 620 14030 0
174 .7890 •2535 .1345 640 14078 0
175 .7880 • 2495 .1405 590 12623 0

176 .7890 • 2520 .1340 630 13993 0
177 .7850 • 2530 ,1310 640 14483 0
178 .7855 •2520 .1340 645 14326 0
179 .7910 • 2515 .1300 600 13764 0
180 .7890 •2540 .1350 645 14108 0

181 .7885 .2505 .1365 615 13490 0
182 .7875 .2535 .1395 590 12513 0
183 ,7890 •2540 .1360 620 13461 0
184 .7840 • 2520 .1350 635 13999 0
185 .7870 • 2535 .1340 655 14462 0

186 .7880 . 2540 .1340 655 14433 0
187 .7880 .2540 .1345 645 14160 0
188 •7890 •2530 •1240 625 14942 0
189 .7880 2525 .1440 680 16026 0•

190 .7880 • 2530 .1360 620 13514 0 !

:91 .7860 • 2540 .1340 635 13993 0 i
lq2 .7880 • 2500 .1360 640 14118 0
193 .7875 .2530 .1430 630 13060 0
194 .7865 • 2485 .1360 625 13870 0
195 .7870 • 2520 .1355 650 16277 0

196 .7875 .2515 •1325 650 14629 0
197 .7900 .2525 .1335 575 12793 0
198 .7880 • 2480 • 1360 605 13453 0
lq9 .7890 .2515 .1435 680 14131 0
200 .7845 • 2535 .1410 630 13219 0

C23-5
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UNION CARBIDE25-.PLY UNIDII_CTIONAL SHORTBEAM

FAILURI_ SHEAR
SPECD4EN LENGTH N1DTH THICK LOAD STRENGTH

NO. I_. IN. IN. LBS _ PS 1 COND

201 .7875 •2540 .1340 655 14433 0
202 .7840 • 2530 .1365 615 13356 0
203 .7885 • 2545 • 1350 645 14080 0
204 .7875 • 2525 .1355 620 13591 0
205 .7880 • 2525 .1345 630 13913 0

*********************************************************************
206 .7890 .2510 .1290 575 13319 0
207 .7875 • 2530 .1 260 665 15175 0
208 .7845 .2530 .1365 630 13682 0
209 .7860 .2525 .1340 570 12635 0
210 .7895 • 2510 .1310 630 14370 0

*********************************************************************
211 .7880 .2520 .1425 645 13471 0
212 .7895 .2545 .1250 595 14028 0
213 .7920 • 2565 .1535 690 13146 0
214 .7870 .2560 .1515 685 13246 0
215 .7850 .2530 .1545 730 14007 0

*************************************************************k*******

216 .7850 • 2505 • 1540 700 13609 0
217 .7890 .2520 .1540 635 12272 0
218 .7875 .2495 .1525 650 12813 0
219 .7925 .2510 .1535 655 12750 0
220 .7880 .2510 .1535 690 13432 0

221 .7855 .2520 .1530 715 13908 0
222 .7845 .2490 .1535 675 13245 0
223 .7870 .2525 .1525 680 13265 0
224 .7880 • 2530 .1525 690 13413 0 i
225 .7905 • 2530 • 1560 730 13872 0

********************************************************************226?27 .77707850 .2560• 2545 .1530.1530 680740 1309814170 00 t228 .7845 • 2510 • 1520 680 13368 0
22q .7860 .2490 .1540 605 13789 0
230 .7860 • 2545 .1555 710 13456 0

231 .7860 • 2510 • 1545 710 13731 0
232 .7870 .2515 .1520 675 13243 0
233 .7850 .2500 .1535 700 13681 0
234 .7850 .2525 .1530 645 12522 0
235 .7875 • 2505 .1525 600 11780 0

*****************************************************e***************

236 • 7785 • 2560 • 1545 700 13276 0
237 .7860 . 2560 .1555 760 14319 0
238 ,7845 .2520 ,1540 630 12175 0
239 .7855 .2520 .1550 805 15457 0
260 .7860 .2520 .1525 690 13_66 0

[,
IlL"
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UNION CARBIDE 25--PLY UNIDIRECTIONALSHORTBEAM

FAI"T..UIIE SHEAR
SPECIM_q LENGTH WIDTI,I THICK LOAD STI_NGTP.

NO. IN, IN. IN. LBS, PSI COND

241 ,78_0 •2._50 .1543 710 I7316 0
242 .773-'.. .2560 .1530 6 .'_ 1_872 0

: 243 .7880 ,2545 ..1530 6_'J 13098 0
244 .7865 .2505 ,1525 685 13449 0

_._ 245 .7860 ,2510 .1530 61_0 13280 0

246 .7725 .2485 ,1530 675 13315 0
247 ,7860 • 2510 ,1540 740 14358
_-48 .7860 • 2530 .1530 7L5 .13853 0
49 ,7875 • 2510 ,1530 760 13085 0
250 ,7845 • 2495 ,1525 705 13897 0

e**eeeeeeeeeeeee_,eeeee_ee,_ee_e,ee_eeeeeeee_ee,ee,eee,eee_ee_eeeee,e

251 .7870 ,2515 ,1535 680 ',3211 0
252 .7860 • 2510 ,1535 690 13432 0
253 ,7875 • 2545 ,1540 630 12056 0
254 ,6860 ,2525 ,1535 660 12771 0
255 ,7850 • 2520 .1540 690 13335 0

,eeeeeeeeeeee**ee_eee,_ee,e,ee_e_e_***ee,e*****ee,e_e, _****e**ee**e,

256 .7865 • 2560 ,1550 675 12758 0
257 .7890 •2540 ,1530 710 13702 0
258 ,7875 ,2495 .1535 715 14002 0
259 ,7880 •2510 ,1540 675 13485 0
260 .7870 •2530 •1530 675 13078

261 .7790 • 2465 • 1515 670 13456 0
262 ,7845 ,2570 ,1545 730 13789 0
263 .7870 • 2530 .15_0 645 13078 0
264 .7760 • 2550 .1540 7 25 13846 0
265 .7840 •2515 •1525 685 !.7395 0

/te,eeeeee/_teee_eee_ee_ee**_,k_eee,ee_eee,e.e,ee,_ee_ _ .%ueeee,eeee,ee'

266 ,7865 ,2520 ,1560 680 12973 0
267 .7840 • 2510 .1525 690 11520 0
268 .7870 • 2540 • 1545 700 13378 0
269 .7860 • 2450 .1540 685 13616 0
270 .7845 • 2525 .154C 660 12897 0

271 ,7855 ,2520 ,1520 625 12238 0
272 ,7850 ,2515 ,1540 670 12974 0
273 .7865 • 2550 • 1505 675 13191 0
274 ,7870 • 2510 ,1525 695 13618 0
275 .7855 ,2500 .1:540 660 12857 0

276 .7740 • 2555 ,1560 700 13172 0
277 .7855 .2565 .1545 675 12775 0

_. 278 • 7870 • 2490 • 1530 640 12599 0
" 279 .7855 • 2540 .1535 735 14139 0

i 280 • 7875 • 2565 • 1550 700 13205 0

: C_-7
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UNIONCARBIDE25-PLY UNIDIRECTIONALSHORTBEAM

FAILURE SHEAR
SFECIHEN LENGTH WIDTH THICK LOAD STRENGTH

NO• IN, IN. IN. LB8• P$I COND

281 ,7865 ,2550 ,1540 715 13655 0
282 ,7860 ,2540 ,1530 700 13509 0
283 ,7820 ,2550 ,1535 690 1322_ 0
284 .7750 .2520 .1520 690 13510 0
285 .7875 ,2520 .1525 670 13076 0

*********************************************************************

286 ,7860 ,2525 ,1535 725 14029 0
287 .7860 .2520 .1550 690 13249 0
288 .7800 .2490 .1530 700 13781 0 '
289 .7850 .2510 .1535 720 14016 0
290 .7855 .2520 .1540 680 13142 0

291 ,7840 .2520 ,1525 655 12783 0
292 ,7865 .2555 .1505 680 13263 0
293 .7850 .2535 .1540 745 14313 0
294 .7805 .2500 .1525 700 13770 0
295 .7860 .2560 .1550 710 13420 0

*********************************************************************

296 ,7840 ,2500 ,1530 695 13627 0
297 .7860 .2550 ,1545 700 13326 0
298 .7790 .2520 .1525 700 13661 0
299 .7750 .2565 .1550 680 12828 0
300 .7865 .2555 .1540 710 13533 0

*********************************************************************

301 .7855 .2520 .1540 680 13142 0
302 .7870 .2510 .1555 680 13067 0
303 ,7850 .2555 ,1520 685 13229 0
304 ,7845 ,2500 ,1540 690 13442 0
305 ,7860 ,2515 ,1540 640 12393 0

*********************************************************************

306 .786C .2565 .1550 750 14148 0
307 .7840 .2520 .1525 710 13856 0
308 ,7860 ,2530 ,1535 690 13325 0
309 ,7870 ,2550 ,1510 680 1324.5 0
310 ,7770 .2520 ,1525 700 13661 0

511 ,7865 ,2530 ,1500 700 13843 0
312 .7890 .2495 .1470 670 13701 4
313 ,7800 ,2555 ,1535 675 12908 4



i!
#

_ TABLE C24
NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

. FAILURE SHEAR
SPECIHEN LENGTH NIDTH THICK LOAD STRENGTH

_ NO. IN. IN. IN. LBS. PSI COND

: 1 .8445 .2575 .1657 625 10986 4
' 2 .8445 •2530 .1580 580 10882 4

3 .8445 .2585 .1615 615 11048 0
4 .8455 •2575 •1500 515 I0000 0

\ " 5 .8445 •2570 •1610 585 10604 4

6 .845 .2575 .1633 620 11058 0
7 .845 .2595 •1650 635 11123 0
8 .8435 .2585 •1657 580 10156 0
q .845 •255 .1660 610 10808 0
I0 .8437 •258 •1678 625 10828 4

ii .8443 •2555 .1713 635 10881 4
12 .8433 .2583 •1700 635 10846 4
13 .845 •2585 .1685 625 10762 0
!4 .8445 .2583 .1690 600 10309 0
15 .8465 •2585 •1663 575 10032 0

16 .8462 •259 .1675 610 10546 0
17 .8465 •258 .1673 615 10686 0
18 .8466 .25q .1730 555 9290 4
19 .8460 •2587 .1730 625 10474 0
20 .8468 .259 .1680 630 10859 0

21 .8464 .259 .1695 575 9823 4
22 .8461 •2555 .1740 625 10544 4
23 .8456 •258 •1690 635 10923 4
24 .8458 .2567 .!720 625 10617 4
25 •8458 •2555 •1675 615 10778 0

26 .8461 •258 .1650 610 10747 4
27 .8457 .2563 .1635 575 10291 0
28 .8456 • 2570 .1680 575 9988 0
29 .8461 •2585 •1730 640 10733 4
30 .8468 •2590 .1725 605 10156 0

31 •8454 .2585 .1720 630 10627 0
32 .8460 •2593 •1728 630 10545 4
33 .8457 .2583 .1718 630 10648 0

_" 34 .8465 • 2585 .1705 580 9870 0
35 •8460 •2595 .1710 555 9380 4

36 .8455 •2575 .1700 e 600 10280 4
i 37 .8477 • 2578 .1700 620 10623 4
P 38 8467 2573 L695 600 10318 0

, 39 •8470 •2565 .1655 600 10601 4
: 40 •8480 •2565 •1650 59,0 10455 4

*********************************************************************

_ C24-1
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NARMCOTASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH NIDTH THICK LOAD STRENGTH

NO• IN • IN. IN. LBS • PS I COND

41 .8455 •2565 .1715 640 10912 0

42 .8457 .2583 .1660 590 10320 4

43 .8473 .2575 .1652 630 11107 0
44 .8477 •2535 .1665 600 10662 0

45 .8475 • 2575 .1685 630 10890 0

46 .8470 .257 .1705 615 10526 0

47 .8468 .2565 .1665 635 11152 0

48 .8445 •258 .1710 625 10625 0

49 .8470 • 258 .1733 635 10652 0

50 .8435 •258 .1725 630 10617 0

51 .8460 .258 .1720 650 10986 0
52 .8465 .2535 .1730 605 10346 4

53 .8460 •257 •1690 630 10879 0

54 .8460 •2565 .1658 600 10581 4
55 .8455 .254 .1625 610 11084 0

56 .8410 .2550 .1710 590 I01_8 0

57 .8410 •2430 .1750 560 9877 4

58 .8395 •2505 •1755 560 9554 4

59 .8400 •2515 .1595 540 10096 0

60 .8410 •2525 .1670 505 8982 0

61 .8405 .2545 .1665 555 9823 0

62 .8340 •2460 .1665 550 10071 0

63 .8395 .2540 .1745 550 9307 0

64 .8375 .2540 .1520 520 10102 0

65 .8355 .2510 .1520 570 11205 4

66 .8425 .2530 .1750 580 9825 4
67 .8395 .2570 .1750 550 9172 0

68 .8335 .2515 .1635 580 10579 4

69 .8405 •2510 .1710 540 9436 0
70 .8405 .2515 .1650 460 8314 4

71 .8410 .2480 .1720 560 9846 0

72 .8405 •2580 .1700 585 10003 0

73 .8415 .2495 .1745 510 8785 4

74 .8345 .2465 .1710 575 10231 0

75 .8365 .2500 .1590 470 8868 4
*********************************************************************

76 .8415 .2520 .1725 575 9921 4

77 .8390 .2425 .1735 555 9893 4

78 .8385 .2495 .1740 590 10193 0

79 .8385 .2500 .1750 560 9600 0

80 .8400 .2490 •1645 570 10437 0
*********************************************************************
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NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO. IN. IN. IN. LBS. PSI COND

81 .8420 .2520 .1740 535 9151 4
82 .8415 .2475 .1755 530 9151 4
83 .8410 .2525 .1745 575 9788 4
84 .8370 .2500 .1670 545 9790 4

85 .8380 .2470 .1720 585 10327 0

86 .8410 .2430 .1740 525 9312 4

87 .8400 .2525 .1700 570 9959 0 1
88 .8405 .2530 .1720 555 9565 0 I
89 .8405 .2435 .1745 550 9708 4 Ii
90 .8380 .2465 .1710 580 10320 4 I

91 .8405 .2510 .1655 485 8757 4 i_
92 .8390 .2530 .1710 550 9535 0
93 .8400 .2515 .1690 580 10234 0
q4 .8410 .2535 .1705 565 9804 0
95 .8405 .2515 .1660 520 9342 4

96 .8380 .2530 .1650 525 9432 0
q7 .8375 .2520 .1660 560 10040 0
98 .8415 .2520 .1750 535 9099 4
99 .8405 .2520 .1590 420 7862 4

100 .8400 .2515 .1580 470 8871 4

I01 .8400 .2520 .1700 595 10417 4
102 .8415 .2505 .1695 560 9892 0
103 .8375 .2540 .1590 450 8357 4
104 .8370 .2515 .1675 530 10326 0
105 .8415 .2475 .1650 550 10101 0

106 .8395 .2540 .1740 545 9249 0
107 .83o5 .2525 .1730 555 9529 0
108 .8410 .2515 .1730 570 9825 4
109 .8405 .2505 .1715 560 9776 4
II0 .8_15 .2540 .1750 590 9955 4

III .8400 .2520 .1645 570 10313 0
112 .8420 .2520 .1695 545 9569 4
113 .8165 .2515 .1725 560 9681 4
114 .8395 .2530 .1525 460 8942 0
115 .8430 .2540 .1690 555 9697 0

116 .8410 .2540 .1270 390 9068 4 !

P

C24-3

i

1981021648-142



!

TABLE C25

NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR iSPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO• IN. IN. IN. LBS • PS I COND

1 .8345 .2545 .1550 858 11122 0

_, 2 .8280 • 2510 .1670 580 10378 0
3 .8245 •2515 .1650 555 10031 0

4 .8350 .2510 .1660 560 10726 0

5 .8285 .2545 .1685 600 10494 0
*********************************************************************

6 ,8350 •2535 .1700 515 8963 0

7 .8340 •2495 .1535 535 10477 0

8 .8335 • 2530 .1580 545 10225 0
9 .8345 .2510 .1575 480 9106 0

10 .8350 • 2520 .1675 525 9328 0
*********************************************************************

II .8340 .2525 .1560 500 9520 0

12 .8350 .2520 .1600 530 9859 0

13 .8345 •2535 .1520 530 10316 0

14 .8345 •2485 .1640 570 10490 0

15 .8340 .2520 .1695 570 10008 0
**********************************************************************

16 .8305 .2535 .1710 550 9516 0

17 .8340 • 2515 .1635 540 9849 0

18 .8245 .2520 .1675 590 10483 0

19 .8340 •2500 .1675 580 10388 0

20 .8335 .2510 .1700 565 9931 0

21 .8340 .2515 .1580 480 9060 0

22 .8340 .2520 .1675 580 10306 0
23 .8340 .2500 .1700 505 8912 0
24 .8330 • 2535 .1590 500 9304 0

25 .8340 •2500 .1555 520 10032 0

26 .8345 .2520 .1610 530 9797 0

27 .8330 .2520 .1580 505 9513 0

28 .8345 • 2520 • 1700 530 9279 0
2q .8340 .2515 .1655 515 9280 0
30 .8345 • 2520 .1675 540 9595 0

31 .8310 •2525 .1610 585 10793 0

' 32 .8325 .2540 .1590 525 9750 0

33 .8235 .2525 .1670 580 10316 0
34 .8245 .2500 .1575 510 9714 0

35 .8350 .2520 .1685 545 9626 0
•************************************** ******************************

36 .8345 .2510 .1665 590 10588 0

37 .8330 •2520 .1665 595 10636 0

38 .8350 •2505 .1670 580 10398 0

' 39 .8315 • 2550 .1700 560 9680 0
40 .8320 .2525 .1700 500 8736 0

,r-,._. C25-1
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NARMCOTASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR |

FAILURE SHEAR
SPECIMEN LENGTH WIDTR THICK LOAD STRENGTH

NO • I_N. IN. IN. LBS • PS I COND

41 .8345 ,2495 .1605 560 10488 0

42 .8345 .2525 .1650 580 10441 0

43 .8295 .2540 .1700 590 10248 0

44 .8350 .2465 .1645 565 10450 0

45 .8300 .2520 .1690 600 10566 0
*********************************************************************

46 .8330 .2540 .1680 615 108Cq 0

47 .8335 .2535 .1675 540 9533 0
48 .8345 ,2520 .1685 510 9008 0

49 .8330 .2525 .1525 530 10323 0

50 .8340 .2505 .1645 595 10829 0
*********************************************************************

51 .8345 .2535 .1595 585 10851 0

52 .8270 • 2515 .1555 525 10068 0

53 .8270 • 2525 .1640 540 9780 0 i
54 .8350 .2510 .1655 580 10472 0

55 .8345 .2500 .1630 580 10675 0
*********************************************************************

56 .8335 .2540 .1695 580 10104 0
57 .8335 .2530 .1675 530 9380 0

i

58 .8345 .2540 .1560 570 10789 0
59 .8350 .2540 .1685 510 8937 0

60 .8350 .2535 .1670 525 9301 0
*********************************************************************

61 .8350 .2500 .1655 540 9789 0

62 .8340 .2495 .1695 545 9665 0

63 .8340 .2515 .1655 585 10541 0
64 .8340 .2550 .1635 580 10434 0

65 .8335 .2535 .1625 565 10287 0

66 .8260 .2510 .1600 540 10085 0

67 .8340 .2550 .1690 570 10212 0

68 .8335 .2535 .1575 465 9262 0

69 ,8255 ,2515 .1630 580 8735 0

70 .8345 ,2530 .1590 590 II000 0

71 .8345 .2515 .1650 545 9850 0

72 .8330 .2525 .1680 620 10962 0
73 .8265 .2530 .1585 530 9913 0

74 .8340 .2560 .1670 600 10526 0

75 .8260 .2525 .1675 520 9221 0

76 .8335 .2535 .1675 580 10245 0
77 .8305 .2500 .1640 600 10976 4

78 .8315 .2480 .1610 550 10331 4

79 .8290 .2475 .1605 505 9535 0

80 .8315 .2480 .1570 570 10980 0
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"i NARMCOTASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPEC D4EN LENGTH NIDTH TH ICK LOAD STRENGTH

: NO. IN. IN. IN. LBS • PS I COND

81 .8325 .2445 .1585 540 10451 4

R2 .8315 .2510 .1595 550 10304 0

83 .8295 .2450 .1635 585 10953 4

84 .8290 .2485 .1610 600 11248 0

85 .8255 .2495 .1610 610 11389 0

;* *********************************************************************
86 .8310 •2495 .1605 570 10676 0 -

87 .8315 •2500 .1615 500 9288 4

88 .8315 •2450 •1590 570 10974 4
89 .8315 •2490 •1595 555 10481 0 i
90 .8275 •2500 .1640 585 10701 0 !

91 .8240 •2505 .1620 550 10165 4

92 .8325 •2505 .1600 600 11228 4

93 .8305 .2475 .1600 595 11269 4

94 .8275 • 2495 .1595 565 8764 0

95 .8270 •2500 .1620 580 10741 0

96 .8310 •2505 .1600 540 10105 4

97 .8300 .2470 .1610 600 11316 0

98 .8280 •2440 .1630 580 10937 4
99 .8300 •2500 .1615 570 10588 0

I00 .8310 •2510 .1615 545 10084 0

lOl .8230 •2510 .1580 550 10401 4

102 .8300 .2505 .1615 570 10567 4

103 .8275 •2505 .1565 583 11192 0

104 .8330 .2475 .1585 570 10898 0
105 ,8295 •2460 .1625 605 11351 0

106 ,8275 .2490 .1645 565 10345 4

107 .8310 •2500 .1605 550 10280 0

108 .8325 •2495 .1615 540 10051 4

109 .8310 •2490 .1610 530 9915 0

110 ._305 •2495 .1630 590 10881 4

111 .8310 •2490 .1600 575 10825 0

1.12 .8280 .2490 .1605 550 10322 0

, 113 ._285 •2495 ,1620 585 10855 4
114 .8315 .2480 ,1590 550 10461 0

115 .8290 .2495 ,1550 550 10660 0

116 .8305 ,2490 .1590 550 10419 0

117 .8310 •2440 .1600 580 11142 0

118 .8315 • 2505 .1590 5_'. 10922 0
119 .8285 • 2485 .1600 58(' I0941 0

120 .8325 .2510 .1595 57 10678 4
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPEC1NEN LENGTH WIDTH THICK LOAD STRENGTH

NO• IN. IN. IN. LBS• P$I CON])

121 .8290 .2490 .1610 585 10944 0
122 .8315 .2515 .1625 550 10093 4
123 .8305 .2500 .1620 600 11111 0
124 .8300 •2490 .1615 550 10258 0

125 .8310 .2480 .1595 555 10523 0

126 .8315 .2490 .1615 540 10071 0
127 .8250 .2475 .1615 530 9945 4
128 .8270 •2505 .1620 530 9795 4
129 .8295 .2495 .1615 610 11354 0
130 .8335 •2510 •1550 560 10796 0

*********************************************************************

131 .8315 •2475 .1610 570 10728 0
132 .8295 •2500 .1620 580 10741 4
133 .814 .248 .163 590 10946 0
134 .817 .251 .160 545 10178 0
135 .817 .245 .159 580 11032 0

*********************************************************************

136 .815 .249 .162 555 10319 0
137 .816 .240 .151 600 12417 0
138 .816 .250 .161 565 10528 0
139 .817 .250 .159 580 10943 0
140 .816 .241 .158 565 11128 0

*********************************************************************

141 .814 .249 .163 600 11087 0
142 .815 .235 .156 550 11252 0
143 .813 .247 .164 590 10924 0
144 .312 .249 .156 510 9847 0
145 .818 •245 .164 590 11013 0

*********************************************************************

146 .815 .248 .164 580 10695 0
147 .813 •250 .155 590 11419 0
148 .815 • 250 .161 585 10901 0
149 .816 •249 .160 530 9977 0
150 .814 • 250 .160 585 10969 0

*********************************************************************

151 .816 •245 .158 550 10656 0
152 .816 .249 .161 575 10757 0
153 .814 .247 .156 565 10997 0
154 .817 • 250 .162 600 IIIIi 0
155 .816 .243 .152 570 11574 0

*********************************************************************

156 .815 .250 .155 575 11129 0
157 .815 .244 .154 530 10579 0
158 .816 ' .249 .159 565 10703 0

159 .818 • 250 .157 570 10892 0

160 .814 .253 .152 610 11897 0
*********************************************************************
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; NARMCO TASK 4 25-PLY UNIDIRECTIONAl,SHORT BEAM SHEAR

FAILURE SHEAR i
SPECIMEN LENGTH WIDTH TH ICK LOAD STRENGTH

NO. IN. IN. IN. LBS. PSI COND

161 .813 .247 .163 570 10618 0
162 .816 .245 .157 575 11211 0
163 .816 .249 .158 510 9722 0
164 .813 .248 .156 570 11050 0

._ 165 .819 .251 .160 605 11299 0*********************************************************************

166 .816 .250 .164 600 10976 0
167 ,819 .245 .161 600 11408 0
168 .816 .249 .164 550 10101 0
169 .816 .247 .163 590 10991 0
170 .815 .249 .161 585 10944 0

171 .816 .249 .162 580 10784 0
172 .815 .249 .157 590 11319 0
173 .815 .245 .160 580 11097 0
174 .818 .247 .159 600 11458 0
175 .816 .249 .162 565 10505 0

*********************************************************************

176 .814 .248 .156 575 11147 0
177 .815 .250 .154 600 11688 0
178 .815 .248 .162 535 9987 0
179 .816 .248 .153 590 11662 0
180 .816 .246 .161 535 10131 0

181 .815 .251 .163 560 10266 0
182 .814 .247 .164 600 11109 0
183 .819 .250 .160 535 10031 0
184 .814 .245 .161 570 10838 0
185 .816 .247 .159 595 11363 0

186 .814 .248 .158 590 11293 0
187 .817 .249 .158 575 10962 0
188 .814 .250 .160 545 10219 0
189 .814 .249 .159 565 10703 0
190 .815 .251 .164 575 10476 0

*********************************************************************

191 .81_ .248 .163 590 10946 0
192 .813 .250 .157 545 10414 0
193 .813 .249 .157 540 10360 0
194 .815 .251 .161 610 11321 0

_. 195 .814 .250 .161 570 10621 0
*********************************************************************

196 .813 .251 .156 580 11109 0
197 .816 .25l .156 510 9769 0
198 .816 .249 .162 530 10784 0
199 .816 .251 .158 570 11158 0
200 .815 .245 .162 600 11338 0

*********************************************************************

p
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_ NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENG'I_

NO. IN. IN. IN. LBS• PSI COND

201 .813 •249 •161 605 11319 0
_. 202 .814 • 248 .160 580 10963 0

203 .813 •246 •161 585 11078 0
204 .815 .247 •162 590 11059 0
205 .816 .248 .161 595 11176 0

\ 206 •818 •251 •160 550 10271 0
207 .816 • 268 .157 555 10691 0
208 .815 .248 ,163 570 10575 0
209 .815 .248 .158 585 11197 0
210 .814 .248 •159 560 10651 0

211 .815 .250 .160 595 11156 0
212 .815 .245 .126 600 11338 0
213 .815 • 251 .162 600 11067 0
214 .815 .248 .156 605 11728 0
215 .814 .247 .162 600 11246 0

216 .819 .251 .161 600 11136 0
217 .814 •248 .164 585 10788 0
218 ,815 •250 .158 565 10728 0
219 .815 .249 .164 600 11020 0
220 .814 .251 .159 570 10712 0

221 .816 •251 •162 540 9960 0
222 .815 .249 .158 580 11057 0
223 .815 •249 •160 555 10448 0
224 .816 •251 .162 595 10975 0
225 ._14 .248 .169 565 10419 0

*********************************************************************

226 .815 .247 .161 620 11693 0
227 .814 • 250 .164 600 10976 0
228 .816 .247 .158 590 11339 0
229 ,833 •252 •164 580 10558 4
230 .835 •255 •169 510 8893 4

231 .827 .249 .161 600 11225 6

i.
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TABLE C26
HERCULES SHORT BEAM SHEAR DEHYDRATION

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. Lq. IN. LB. PSI MPA. COND

I O.250 O.143 450 9459 65 0
2 0.248 0.141 625 13452 92 0

: 3 0.248 0.142 7/_5 15922 109 0
\ 4 O. 251 0 • !46 595 12243 84 0
" 5 0.249 0.143 560 11860 81 0

6 0.250 0.143 612 12839 88 0
7 0.252 0.142 625 13171 90 0
8 0.251 0.144 695 14471 99 0
9 0.250 0.142 620 13124 90 0

10 O. 251 0.145 622 13042 89 0

11 O.251 0.146 600 12346 85 0
12 0.250 0.142 580 12278 84 0
13 0.253 0.143 610 12670 87 0
14 O.250 0.151 695 13853 95 0
15 0.250 0.143 755 15839 109 0

16 O. 248 O. 144 600 12644 87 0
17 0.252 0.143 635 13262 91 0
18 0:250 0.147 640 13061 90 0
19 0.249 0.142 670 14240 98 0
20 O. 253 O. 143 635 13209 91 0

21 0.253 0.150 580 11485 79 0
22 0.247 0.147 655 13529 93 0
23 0.250 0.148 564 11432 78 5
24 0.252 0.141 722 15294 105 0
25 0.252 0.151 735 14563 100 0

,,,ee,e**e,e_**ee_e_,_e***_e,eee, _,e_e,eee***eee_eeeeeeeeee_eeeeeee,
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TABLE C27
UNION CA&BIDESHORT BEAMSHEAR DEHYDRATION

SPECIMEN WIDTH THICK LOA3) STRESS STRESS
i NO. IN. IN. LB. PSI MPA. COND

1 O. 250 0.143 715 15000 103 0
2 O. 249 O, 144 760 15896 109 0
3 O. 250 O. 146 750 15410 106 0

i 4 O, 249 O. 134 700 15766 108 0
5 O. 250 0.145 720 14896 102 0

6 0.268 0.145 710 14838 102 0
7 O.250 O.145 790 16364 112 0
8 O. 250 0.143 745 1571_ 108 0
9 O. 250 O. 145 750 15570 107 5

10 O. 251 O. 145 730 15073 103 5

11 0.251 0.142 785 16551 114 0
12 O. 250 O. 137 775 16970 117 5
13 0.250 0.143 828 17370 119 0
14 0.249 0.148 792 16118 111 0
15 0.250 0.143 720 15104 104 0

16 0.250 0.142 840 17746 122 0
17 O.250 O.144 760 15920 109 0
18 O. 250 0.147 795 16257 112 0
19 0.250 0.144 778 16264 112 0
20 O.251 O.145 740 15332 105 0

21 0.251 0.143 825 17238 118 0
22 0.248 0.142 830 17712 12:_ 0
23 O. 249 O. 147 780 15982 110 0
24 0 _49 0.146 755 15629 107 0
25 O. 250 O. 144 825 17187 118 0

r;
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TABLE C28
NARMCOTASK III SHORTBEAMSHEAR DEHYDRATION

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI MPA. COND

1 0.259 0.163 655 11637 80 0
2 0.256 0.154 680 12911 89 0

3 0.257 0.157 678 12626 87 0
4 0.259 0.163 680 12080 83 4
5 0.259 0.163 645 11516 79 4

6 0.258 0.168 735 12720 87 0
7 0.260 0.168 738 12696 87 0
8 0.259 0.168 550 9509 65 0
9 0.260 0.1E6 662 11546 79 0

10 0.255 0.153 560 10800 74 5

11 0.259 0.156 575 10661 73 5
12 0.259 0.151 555 10663 73 5
13 0.258 0.171 700 11899 82 4
14 0.259 0.172 720 12121 83 4
15 0.258 0.171 578 9514 67 4

16 0.256 0.169 675 11694 80 4
17 0.259 0.153 562 10683 73 5
18 0.259 0.167 620 10738 74 5
19 0.258 0._70 655 11200 77 4
20 0.258 0.166 700 12280 84

21 0.256 0.158 600 11125 76 5
22 0.258 0.170 680 11662 80 4
23 0.258 0.170 670 11479 79 0
24 0.257 0.173 662 11199 77 4
25 0.254 0.167 655 11617 80 0

C28-_.
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f.

:"- TABLE C29
_" t_CO TASK IV SHORTBI_,M SHE/_ _EBYDP.ATION

. 5_C IHZN WII)TH THICK LOAD STR_SS STRESS
NO. "r_. IN. US. PSI _2A. COND

1 0._48 0.!61 560 10551 72 4
2 O. 248 0.162 6_.._ 11.727 30 0
3 0.252 0.155 620 11904 82 5
4 0.250 0.161 665 12416 85 0

q 5 0.250 0.151 637 17697 87 $

6 O. 247 0.161 600 11315 78 0
7 O. 248 0.162 585 10976 75 0
8 0.252 0.152 335 10530 72 5
9 O. 244 0.148 470 97_1 67 .5

10 0.251 0.1.57 610 11646 80 0

11 0.251 0.160 615 11508 79 0
12 0.252 0.162 595 10986 75 0
13 0.250 0.163 590 12645 85 5
14 O. 251 0.1.6 2 540 9990 68 4
15 0.250 0.153 650 12812 88 5

16 0.250 0.161 630 11739 P,O 0
17 O. 251 O. 148 510 10296 70 5
18 0 • 244 O. 163 6_ 12295 8'_ 0

" 19 0.245 0.160 575 11035 76 0
20 0. 249 O. 148 595 12109 83

21 O. 250 O. 161 575 10714 73 0
22 O. 250 O. 150 490 9800 67 5
23 0.246 0.139 475 1.0656 72 5
26 O.252 O.158 650 12268 84 0
25 O. 244 0.162 495 10736 74 5

¢
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Tab_e Vl. Tension and Contpreseloa Specimen Coding

_ _ D!_']ZT _•.: Type of Loadlng

: blsnk- tension
c- compression

- , Number of Plies

8 - 8 plies
12 - 12 plies

Layup type

u - unidirectional
c - crosspl

(0 ° , -45 _ ,+45 ° , 90° ,90 ° ,+45 ° ,-45 ° ,0 °)

....... Specimen nu:ber

000 - indicates the entire populatlon

, ,- Vendor Identification

H - Hercules
UC - Union Carbide
3N - Naruco Task IIl
4N - Naruco Task IV

<> ii i

!
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